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SECTION  1.  GENERAL 


1.1  PURPOSE.  The  purpose  of  this  Standard  Engineering  Instal- 
lation Package  (SEIP)  is  to  provide  detailed  guidance  for  engi- 
neering, installing,  and  testing  uninterruptible  48- V dc  power 
facilities. 

1.2  SCOPE.  The  SEIP  is  applicable  to  all  US  Army  Communica- 
tions Command  (USACC)  engineering-installation  (E-I)  activities 
involved  in  the  planning  and  implementation  of  48-V  dc  battery 
facilities  with  load  capacities  from  50  to  400  amperes. 

1.3  SYSTEM  DESCRIPTION.  The  48-V  dc  power  facilities  provided 
under  this  SEIP  are  of  the  floating  battery  type  consisting  of 
the  following: 


Continuous 
capacity,  A 

Load  voltage 
control 

Number 

of 

battery 

cells 

Operating 
time  on 
battery, 
hours 

50 

Rectifier-charger 
and  battery  ter- 
minal voltage 

23 

1,  4 & 8 

100 

3-V  CEMF  cell 

24 

1,  4 & 8 

200 

3-V  CEMF  cell 

24 

1,  4 & 8 

400 

One  step  of 

3 end  cells 

26 

1,  4 & 8 

Also  included  in  this  SEIP  are  three  types  of  main  distribution 
methods,  several  localized  (cabinet)  fuse  distribution  panels 
or  blocks,  and  inverters  from  0.5  to  10  kVA. 

1.4  EQUIPMENT  FUNCTION.  The  battery  facilities  are  designed 
to  provide  uninterrupted  48-V  dc  power  to  all  types  of  communi- 
cations and  other  power  equipment.  The  continuous  capacities 
from  50  to  400  amperes  should  suffice  for  most  applications.  In 
case  of  an  ac  power  failure,  each  facility  can  maintain  power  at 
full  rated  load  for  1 to  8 hours,  depending  on  the  battery  bank 
selected.  The  inverters  provide  uninterrupted  120-V  ac,  single 
phase,  50-  or  60-Hz  power  to  critical  ac-powered  communications 
equipment. 
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1.5  COMMON  ENGINEERING  CONSIDERATIONS. 

1.5.1  General . Proper  design  of  battery  facilities  is  essential 
for  optimum  communications  equipment  performance.  Poor  dc  power 
source  engineering,  installation  practices,  adjustments,  and  wiring 
practices  lead  to  short  duration  when  on  battery  power  and  to  need- 
less electrical  noise. 

1.5.2  Location  of  Power  Equipment.  Large  dc  power  equipment  must 
be  physically  and  electrically  separate  from  sensitive  communica- 
tions equipment.  A separate  building  with  individual  battery  and 
dc  equipment  rooms  is  best.  Dc  equipment  can  also  be  collocated 
with  ac  power  equipment  in  the  ac  powerhouse.  A basement  location 
is  satisfactory  if  clean  and  suitable  environmental  conditions  ere 
provided.  Separate  battery  and  dc  equipment  rooms  near  the  commun- 
ications facilities  should  be  provided  if  the  above  locations  are 
not  feasible.  The  installation  of  dc  power  equipment  must  insu- 
late it  from  the  surrounding  communications  equipment  if  this  is 
the  only  available  location. 

1.5.3  Electrical  Noise  Sources  and  Conduction.  Dc  power  equipment 
(rectifier-chargers,  dc-ac  inverters,  dc-dc  converters,  contactors, 
etc.)  is  electrically  noisy  due  to  switching  of  sizable  currents 
and  inductive  circuitry.  The  electrical  noise  is  present  on  the 
equipment  enclosures  or  frames.  Metal -to-metal  contact  between  the 
dc  power  equipment  and  cable  ladders,  ducts,  and  conduits,  or  some- 
times deliberate  wire  connections  to  the  signal  ground  wire  network 
cause  the  electrical  noise  to  be  conducted  to  the  communications 
equipment  throughout  the  communications  station. 

1.5.4  Grounding. 

a.  Dc  power  equipment  requires  grounding  for  safety  only. 

This  can  be  accomplished  by  means  of  the  ac  protective  (green) 
wire.  If  the  dc  equipment  is  located  with  the  communications 
equipment,  the  effect  of  electrical  noise  conducted  by  the  ac 
protective  wire  can  be  minimized  by  connecting  it  to  the  ac  pro- 
tective bus  bar  in  the  main  ac  power  entry  panel.  If  this  is  not 
feasible,  an  intermediate  ac  power  distribution  panel  away  from 
the  communications  equipment  can  be  used.  The  ac  panel  supplying 
the  dc  power  equipment  can  be  used  if  the  above  is  impractical. 
Where  the  dc  and  communications  equipment  are  in  separate  areas, 
the  ac  power  panel  supplying  the  dc  power  equipment  should  be  used. 
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b.  If  the  battery  rack  or  the  dc  equipment  racks  are  within 
6 feet  of  a lightning  downconductor,  the  lightning  downconductor 
can  be  moved  farther  away.  Where  this  is  not  desirable,  the  dc 
equipment  and  battery  racks  must  be  grounded  to  the  lightning 
downconductor  near  the  earth.  An  alternate  safe  method  which  al- 
lows isolation  under  normal  conditions  is  to  install  a gas  spark 
gap  or  other  break-down  device  with  a rating  of  approximately 
100  V between  the  dc  equipment  and  downconductor. 

1.5.5  Ground  Reference  Wire. 

a.  The  voltage  return  load  bus  bar  (plus  bar  for  a negative 
facility)  must  be  insulated  from  the  equipment  rack  or  cabinet. 
The  ground  reference  wire  should  be  connected  to  the  common  dis- 
tribution point  closest  to  the  loads  or  at  one  central  load  which 
is  not  likely  to  be  removed.  At  the  other  end,  the  ground  ref- 
erence wire  should  be  connected  directly  to  the  exterior  earth 
ground  electrode  network  or  as  close  to  it  as  practical.  Recom- 
mended ground  reference  wire  sizes  are  listed  in  table  1-1. 

b.  The  dc  ground  reference  wire  should  have  a yellow  in- 
sulating covering  or  be  color-coded  with  yellow  plastic  tape  at 
key  points  to  distinguish  it  from  other  ground  conductors.  (An 
identification  tag  can  be  used  in  addition.)  No  other  conduc- 
tors shall  be  connected  to  the  dc  ground  reference  wire. 

1.5.6  Filtering. 

a.  The  noise  voltages  (ripple,  impulse,  and  wideband)  in 
the  dc  power  supply  should  not  exceed  200  mVp-p  for  most  commun- 
ications equipment.  One  important  exception  is  electromechani- 
cal telephone  switching  equipment,  for  which  the  limit  is  500 
mVp-p.  This  higher  limit  applies  only  to  electromechanical 
switches  - the  200  mVp-p  limit  applies  to  electronic  switches. 

b.  Additional  filtering  for  the  battery  facility  is  gen- 
erally required  when  the  noise  voltages  (ripple,  impulse,  and 
wideband)  across  the  supply  distribution  points  of  a station  VF 
power  supply  or  battery  facility  exceed  200  mVp-p.  If  the  elec- 
trical noise  is  mainly  ripple,  capacitor  filters  made  up  of  sev- 
eral large  electrolytic  capacitors  are  generally  used,  as  shown 
in  figure  1-1.  Where  wideband  (10  Hz  to  25  MHz)  noise  filtering 
is  required,  the  inductance-capacitance  (LC)  filter  shown  in 
figure  1-2  is  very  useful,  especially  if  input  filter  capacitors 
already  exist  as  part  of  the  power  supply.  A pi  network  filter 
is  shown  in  figure  1-3.  The  capacitor  at  the  input,  in  conjunc- 
tion with  the  inductor  and  output  capacitor,  provides  better 
filtering.  If  input  lead  length  is  appreciable,  this  combina- 
tion acts  as  a two-section  L-C  filter,  with  still  greater  atten- 
uation of  higher  frequencies. 
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Table  1-1.  Recommended  Ground  Reference  Wire  Sizes  tor  l)c  Power 
Supplies  and  Battery  Facilities 


Full  load  power  supply 
or  battery  facility 
rating,  A dc 


0 to  25 


Recommended  wire  type 
and  size,  AWG 


#12*  solid  or  stranded, 
insulated,  yellow 


Over  25  to  50 


Over  50  to  100 


Over  100  to  200 


#8*  solid  or  stranded, 
insulated,  yellow 


#6*  solid  or  stranded, 
insulated,  yellow 


#4  solid  or  stranded, 
insulated,  yellow 


i 


Over  200  to  400 


Over  400  to  800 


#2  stranded,  insulated, 
yellow 

4 — 

! 

#0  stranded,  insulated, 
i yellow 

i 

1 


Over  800  j #2/0  stranded,  insulated, 

yellow 

I 

♦If  the  dc  reference  wire  exits  the  building  to  the  exterior 
earth  ground  electrode  network,  the  minimum  wire  size  for  the 
outside  portion  shall  be  #4  AWG.  Brazed,  exothermic  welded, 
and  covered  mechanical  clamp  splices  are  permitted.  The  re- 
quired wire  size  over  #4  AWG  may  be  made  up  of  two  smaller  wires 
having  equivalent  total  cross  sections. 
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FUSE  ALM 
TYPICAL 
-48.8  V DC 
INPUT 


TYPICAL  -48.3  V DC 
<a  10  A OUTPUT 
TYPICAL  ATTENUATION: 
20  dB  P 200  Hz 
45  dB  @ 4 kHz 


NOTE:  LC  FILTERS  FOR  OTHER  VOLTAGES  AND  LARGER  LOADS  OF  25,  50,  AND 
100  A ARE  AVAILABLE  COMMERCIALLY  OR  CAN  BE  CONSTRUCTED.  THE 
LC  FILTER  SHOULD  BE  USED  WHERE  AN  INPUT  CAPACITOR  ALREADY 
EXISTS  AND  WIDEBAND  (HIGH  AND  LOW  FREQUENCY)  NOISE  FILTERING 
IS  REQUIRED. 


Figure  1-2.  Typical  LC  Communications  Equipment  Decentralizing 
Filter  for  Loads  up  to  10  A dc. 
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FUSE  ALM 

TYPICAL 
-48.8  V DC 
INPUT 


TYPICAL 
-48.3  V DC 
P 25  A 
OUTPUT 


10-Hz  TO  25-MHz 
NOISE  <100  mVp-p 


NOTE:  PI  NETWORK  FILTERS  FOR  OTHER  VOLTAGES  AND  ALL  TYPES  OF  LOADS  ARE 
AVAILABLE  COMMERCIALLY  OR  CAN  BE  CONSTRUCTED.  THE  PI  NETWORK 
FILTER  IS  USED  WHERE  NO  INPUT  CAPACITOR  EXISTS  OR  GREATER 
EFFECTIVENESS  IS  REQUIRED. 


Figure  1-3.  Typical  48-V  Dc  Pi  Network  Communications  Equipment  Decen- 
tralizing Filter  for  Loads  up  to  25  A Dc. 
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c.  Both  LC  and  pi  network  filters  are  also  effective  de- 
centralizing filters.  Loads  which  generate  electrical  noise  and 
conduct  this  to  the  supply  lines  are  effectively  isolated  from 
each  other  if  separate  filters  are  used  for  the  offending  loads. 

Filtering  for  electromechanical  telephone  switches,  if  required, 
should  be  separate  from  filters  for  other  communications  equip- 
ment. Dc  to  ac  inverters  should  be  filtered  separately.  Filter- 
ing for  two  dc-ac  inverters  is  shown  in  figure  1-4.  Considerable 
electrical  impulse  noise,  up  to  5 Vp-p,  is  generated  by  the  input 
switching  operation  of  some  large  inverters.  The  filters  minimize 
the  electrical  noise  at  the  common  load  distribution  point.  Sep- 
arate filters  are  recommended  to  keep  potential  open  or  short 
circuits  in  one  inverter  from  affecting  the  other  unit. 

d.  If  the  communications  load  is  less  than  the  total  in- 
verter load,  it  is  preferable  to  filter  the  communications  load 
only,  allowing  the  distribution  load  bus  bars  to  be  electrically 
noisy.  Additional  decentralizing  filters  can  be  provided  for 
the  most  sensitive  communications  loads,  such  as  low-level  VF, 
broadband  multiplex  line-conditioning  and  interconnect  equipment, 
and  sensitive  digital  equipment  operating  with  unbalanced  signal 
lines. 

1.5.7  Types  of  and  Recommended  Wiring  of  Battery  Facilities. 

1.5. 7.1  The  Four-Conductor  Wiring  Method. 

a.  The  output  of  rectifier-chargers  is  inherently  noisy 
electrically,  even  though  filtering  is  incorporated  in  their 
design.  The  output  contains  not  only  ripple  of  the  rectified 
alternating  current,  but  also  noise  spikes  generated  by  the 
silicon-controlled  rectifier  diodes.  The  rectifier-chargers, 
the  battery  bank,  and  the  load  buses  should  be  interconnected 
so  as  to  minimize  transmission  of  rectifier-charger  noise  to 
the  communications  equipment.  To  accomplish  this,  the  preferred 
method  is  to  use  the  battery  terminals  as  the  common  intercon- 
nect point  for  the  load  and  the  rectifier-chargers.  This  con- 
figuration is  referred  to  as  the  four- conductor  method. 

b.  The  inherent  characteristic  of  a chargeable  battery  is 
to  absorb  current  when  a higher  voltage  is  impressed  on  its  ter- 
minals and  to  supply  current  during  periods  of  lower  voltage. 

This  inherent  characteristic  acts  to  smooth  th*  rectified  ac  from 
dc  to  high  frequency.  In  addition,  the  Inductance  of  the  leads 
and  the  apparent  large  capacitance  of  the  bat. ary  form  a simple 
noise  filter.  This  noise  filter  is  not  very  effective  at  low 

c 
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NOTES: 

1.  THIS  ADDITIONAL  FILTERING  IS  REQUIRED  ONLY  IF  THE  ELECTRICAL  NOISE 
ON  THE  COMMON  LOAD  BARS  IS  EXCESSIVE  AS  DETERMINED  BY  COMMUNICATIONS 
EQUIPMENT  OPERATION.  GENERALLY,  2000  mVp-p  IS  PERMISSIBLE  WHERE 
DECENTRALIZING  FILTERS  ARE  ALSO  USED  FOR  THE  SENSITIVE  EQUIPMENT. 

2.  EACH  INVERTER  INPUT  SHOULD  BE  FILTERED  SEPARATELY.  (THERE  MAY  BE 
ENOUGH  STORED  ENERGY  IN  FILTER  INDUCTOR  Ll  TO  BLOW  THE  MAIN  FUSES 
OF  BOTH  INVERTERS  IN  CASE  OF  FAILURE  (OPEN  OR  SHORT)  OF  EITHER, 

IF  THE  TWO  INPUTS  ARE  CONNECTED  TO  ONE  FILTER.) 

3.  FI , F2--20  A SLO-BLO 

Cl,  C2,  C3,  C4-35,000  uF,  75  WV  DC. 


Figure  1-4.  Typical  48-V  Dc  Filtering  of  Large  Inverters. 
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frequencies,  but  at  higher  frequencies  the  noise  at  the  rectifier- 
charger  is  frequently  10  to  20  dB  higher  than  across  the  battery. 
Because  their  inductance  is  important,  the  leads  between  the 
rectifier-chargers  and  the  battery  should  have  a minimum  length 
of  at  least  8 feet  (16  loop  feet). 

c.  The  advantages  of  the  four-conductor  method  are  greater 
when  the  distance  between  the  rectifier-charger  and  the  battery 
is  long  and  the  leads  between  the  rectifier-charger  and  load  are 
short.  (There  is  no  advantage  over  direct  connection  of  the 
rectifier-charger  to  the  load  bus  if  all  wires  are  very  short.) 

1.5. 7. 2 Basic  Battery  Power  Source.  When  close  load  voltage 
control  is  not  required,  the  basic  battery  facility  is  useful. 

A 50-A  basic  battery  facility  is  described  in  paragraph  1.6.1. 

1 . 5 . 7 . 3 Counterelectromotive  Force  (CEMF)  Cell  Battery  Power 
Source.  For  greater  voltage  control  and  loads  not  exceeding  200 
A dc,  the  CEMF  cell  battery  facilities  described  in  paragraphs 
1.6.2  and  1.6.3  are  generally  used.  Again,  the  advantages  of 
4-conductor  wiring  are  made  use  of.  Additional  filtering  can 

be  provided  by  means  of  a capacitor  filter  panel.  This  also 
permits  operation  with  the  battery  bank  disconnected. 

1.5. 7. 4 End  Cell  Battery  Power  Source.  The  end  cell  method  of 
load  voltage  control  is  most  economical  for  battery  facilities 
with  loads  exceeding  200  A dc.  A typical  end  cell  48-V  dc, 

400-A  battery  facility  is  described  in  paragraph  1.6.4.  This 
SEIP  covers  only  the  most  usual  end  cell  operation  with  one  step 
of  6 volts.  For  special  applications,  two  steps  of  4 volts  each 
have  also  been  used.  Battery  facilities  of  600  A,  800  A,  1200  A 
and  greater  also  use  end-cell  operation. 

1.5.8  Selection  Criteria  for  Wire  Sizes  for  Dc  Power  Wiring. 

1.5. 8.1  General . Frequently,  short  duration  on  battery  power 
is  due  mainly  to  excessive  voltage  drop  between  the  battery  bank 
terminals  and  the  end  load  terminals.  Most  48-V  dc-powered  com- 
munications equipment  fails  to  operate  properly  when  the  supply 
voltage  has  dropped  to  between  42  and  44  V dc.  Simply  stated, 
the  less  the  voltage  drop  in  the  leads,  the  longer  the  operating 
time  on  battery  power.  Less  than  optimum  float  voltage  adjust- 
ments also  reduce  the  operating  time.  Correct  float  and  equalize 
voltages  for  48-V  dc  battery  facilities  are  given  in  paragraphs 
1.6. 1-1. 6. 4. 
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1.5. 3. 2 Mire  Selection  Criteria. 

a.  Mire  size  must  be  selected  on  the  basis  of  two  criteria: 

(1)  Normal  current-carrying  capacity. 

(2)  Permissible  voltage  drop. 

b.  The  current-carrying  capacities  of  copper  wires  are 
given  in  tables  310-16  through  310-19  of  the  National  Electrical 
Code.  These  capacities  are  based  on  safety  considerations  and 
take  into  account  the  heating  of  the  conductors.  For  short  loop 
lengths,  the  current-carrying  capacity  governs.  The  permissible 
voltage  drop  controls  the  wire  size  for  longer  loops. 

1.5. 8. 3 Mire  Size  Selection.  The  wire  size  for  each  application 
can  be  calculated  by  using  Ohm's  law  and  table  1-2,  or  by  using 
the  nomogram,  figure  1-5. 

a.  Knowing  the  amount  of  current  to  be  supplied  and  the 
voltage  drop  that  can  be  accepted,  plot  a line  between  the  "AMPS" 
column  and  the  "VOLTAGE  DROP"  column,  intersecting  the  "OHMS" 
column. 

b.  Knowing  the  length  of  the  power  run  to  be  installed, 
multiply  the  length  by  two  to  obtain  the  loop  feet. 

c.  Plot  a line  from  the  "LOOP  FEET"  column,  intersecting 
the  same  point  on  the  "OHMS"  column  as  in  step  "a"  above,  to  the 
"MIRE  SIZE"  column. 

d.  Read  the  wire  size  from  the  "A"  or  "B"  side  of  the 
"MIRE  SIZE"  column.  Note  that  the  A and  B columns  must  not  be 
interchange.!;  that  is,  current  readings  from  the  "AMPS"  column 
A apply  only  to  the  "OHMS"  column  A and  "MIRE  SIZE"  column  A. 

e.  Example:  A current  of  75  A is  required  at  a distribu- 
tion cabinet  at  49.65  V dc.  The  voltage  at  the  power  board  is 
50.0  V dc,  and  the  distribution  cabinet  is  separated  from  the 
power  board  by  45  feet  of  duct.  Mhat  size  cable  is  required? 

Step  a:  0.35  V/ 75  A = 0.004667  ohms 

Step  b:  45  feet  x 2 = 90  loop  feet 

Step  c:  Number  0000  wire  ( #4/0  AMG)  is  indicated. 

1,000  feet  of  #4/0  wire  has  a dc  resistance 
of  0.04901  ohm,  or  90  feet  = .004411  ohm. 
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Table  1-2.  Equivalent  Wire  Size  Table 


AWG  & B&S 
gage 


Area, 

circular 

mils 


Metric  size 
Diameter,,  Area, 
mm  i rnm^ 


Dc  resistance  per 
1,000  feet  at  20°  C, 
annealed  copper,  ohms 


1 ,000,000 

25.40 

506.7 

0.01037 

750,000 

22.00 

, 380.0 

0.01383 

500,000 

17.96 

i 253.3 

0.02074 

250,000 

12.70 

126.7 

0.04148 

0000 

211,600 

11.68 

' 107.2 

0.04901 

000 

167,800 

10.40 

85.0 

0.06180 

00 

133,100 

9.27 

67.4 

0.07793 

0 

105,600 

8.25 

i 53.5  • 

0.09827 

1 

83,690 

7.35 

42.4 

0.1239 

2 

66,370 

6.54 

33.6 

0.1563 

4 

41 ,740 

5.19 

21.1 

0.2485 

6 

26,250 

4.12 

13.3 

0.3951 

8 

16,510 

3.26 

8.37 

0.6282 

10 

10.380 

2.59 

5.26 

0.9989 

12 

6,530 

2.05 

3.31 

1.588 

14 

4,107 

1.63 

2.08 

2.525 

16 

2,583 

1.29 

1.31  ’ 

4.016 

18 

1,624 

1.02 

1 0.823 

6.385 

20 

1,022 

0.812 

0.518 

10.15 

22 

642.4 

0.644 

0.326 

16.14 

r 
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f.  If  metric  wire  size  is  desired,  use  the  equivalent  wire 
size  table  to  determine  the  diameter  in  mm  or  the  area  in  ron2. 

g.  If  a number  of  smaller  wires  are  desired  for  easier 
handling  and  bending,  or  because  of  availability,  use  the 
"circular  mils"  column  of  the  equivalent  wire  size  table  to 
determine  the  number  of  smaller  runs  required. 

h.  Example:  0000  (#4/0  AWG)  = 211,600  circular  mils  (CM) 

#2  AWG  = 66,370  CM 

Four  runs  of  #2  AWG  = 265,480  CM 

Since  the  wire  indicated  in  the  wire  selection  nomogram 
was  0000,  four  runs  of  #2  AWG  are  a good  choice.  This 
can  be  verified  by  working  backwards  through  the  nomo- 
gram (that  is  plot  a line  from  approximately  265  MCM 
to  90  loop  feet  and  note  the  intersection  on  the  "OHMS" 
column.  Plot  a line  from  75  in  the  "AMPS"  column, 
through  the  intersection  point  on  the  "OHMS"  column, 
and  read  the  point  on  the  "VOLTAGE  DROP"  column,  about 
0.27). 

1.5.9  Selection  of  Battery  Bank  Capacity. 

a.  A 1-hour  battery  capacity  is  sufficient  if  the  following 
conditions  are  met: 

(1)  The  station  is  manned  24  hours  a day, 

(2)  Ac  primary  and  backup  power  are  usually  reliable, 
without  repetitive  outages  within  a short  time  period, 

(3)  Qualified  dc  power  maintenance  personnel  are 
assigned  to  the  station. 

b.  A 4-hour  battery  bank  is  recommended  for  manned  stations 
where  repetitive  outages  have  been  experienced  or  are  expected 
and/or  qualified  maintenance  personnel  are  not  assigned,  such  as 
at  a semiattended  or  remote  manned  site. 

c.  The  8-hour  battery  bank  is  meant  for  unmanned  sites 
which  can  be  reached  within  4 hours.  Longer  durations  are  re- 
quired for  even  more  remote  sites. 

d.  Batteries  of  1-,  4-,  and  8-hour  capacities  for  50-A, 
100-A,  200-A,  and  400-A  loads  are  included  in  section  4 of  this 
SEIP. 
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1.5.10  Recharge  Considerations. 

a.  In  normal  operation,  battery  recharge  is  automatic,  at 
constant  voltage,  when  ac  power  is  restored.  This  method  pro- 
vides a high  initial  charge  rate  with  an  exponential  taper  of 
charging  current  to  a final  very  low  maintaining  (trickle)  cur- 
rent. For  faster  recharge,  the  rectifier-chargers  can  be  switch- 
ed to  the  equalize  position  manually.  When  the  charging  current 
has  dropped  to  20  percent  of  its  initial  value,  the  rectifier- 
chargers  should  be  switched  to  the  float  position.  An  optional 
automatic  timer  is  available  for  this  function.  The  timer  is 
recommended  where  the  possibility  exists  that  the  rectifier- 
chargers  may  be  left  in  equalize  for  an  excessive  time  period. 

b.  The  recharge  efficiency  of  a battery  is  approximately  85 
to  90  percent.  For  every  ampere  hour  (Ah)  discharged,  1.1  to  1.15 
Ah  must  be  returned  to  the  battery  by  the  charger.  (One  Ah  is  the 
flow  of  one  ampere  of  current  for  one  hour.  In  general,  the  num- 
ber of  Ah  is  the  product  of  amperes  and  hours.)  In  addition,  re- 
charge time  for  the  main  battery  varies  with  the  factors  below: 

(1)  Number  of  rectifier-chargers  operational, 

(2)  Size  of  battery  bank  in  Ah. 

(3)  Load  current. 

(4)  Rectifier-charger  output  voltage. 

(5)  Age  of  battery  bank. 

(6)  Output  current  limit  setting  of  rectifier- chargers. 

(7)  Altitude  and  ambient  temperature. 

c.  Altitude  and  temperature  are  factors  in  recharge  time 
only  at  high  temperatures.  The  rectifier-chargers  in  this  SEIP 
can  be  operated  at  full  rated  output  up  to  122°  F (50°  C)  at  sea 
level  and  up  to  104°  F (40°  C)  at  10,000  feet  in  elevation.  De- 
rating of  rectifier-chargers  may  be  necessary  at  elevated  stations 
at  high  temperatures. 

d.  End  cell  recharge  time  depends  primarily  on  the  end  cell 
rectifier-charger  current  rating.  Ah  rating  of  the  end  cells,  and 
output  voltage  of  the  end  cell  rectifier-charger.  A longer  re- 
charge time  is  acceptable  for  end  cells,  since  use  of  the  end  cells 
is  required  less  frequently  than  the  main  cells  when  this  type  of 
battery  configuration  is  utilized. 
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1.5.11  Distribution  Considerations. 

1.5.11.1  Fuses  and  Circuit  Breakers.  Fuse  or  circuit  breaker 
panels  should  be  tailored  for  each  specific  application.  Fuses 
are  fast  acting.  When  overloaded  to  10  times  their  normal  rating, 
they  open  the  circuit  in  about  0.1  second.  Circuit  breakers 
require  0.7  to  2 seconds  under  the  same  conditions.  Circuit 
breakers  have  the  advantage  of  quick  resettability.  If  the  dis- 
tribution network  uses  circuit  breakers  for  individual  equipment 
items  and  fuses  for  main  or  branch  protection,  it  is  possible  for 
a short  circuit  to  blow  a branch  fuse  before  the  equipment  circuit 
breaker  can  open.  To  minimize  this  possibility  the  equipment  cir- 
cuit breaker  ratings  must  be  close  to  the  actual  individual  load 
and  significantly  smaller  than  the  branch  circuit  fusing. 

1.5.11.2  Distribution  Configurations. 

a.  If  the  communications  equipment  is  located  nearby  (not 
more  than  about  80  feet  away),  the  fuse  panels  may  be  rack-mounted 
with  the  dc  power  equipment.  This  arrangement  is  referred  to  as 
local  distribution. 

b.  For  longer  distances  and  modest  power  requirements,  a 
wall-mounted  circuit  breaker  panel  can  be  located  near  the  loads. 
Several  panels  can  be  used.  This  method  is  especially  suitable 
if  there  is  a shortage  of  floor  space. 

c.  A separate  fuse  distribution  cabinet  is  recommended  for 
large  distribution  requirements  in  separate  locations  over  80 
feet  away.  The  distribution  cabinet  should  be  located  near  the 
communications  equipment. 

d.  Schematics  of  the  three  types  of  distribution  systems 
are  included  in  section  4. 

1.6  DESCRIPTION  OF  OPERATION. 

1.6.1  50-A  Basic  Battery  Facility. 

a.  During  normal  operation  (primary  ac  power  "on"),  the 
48-V  dc  load  is  supplied  from  the  redundant  pair  of  50-A  rectifier- 
chargers.  These  are  in  a load-sharing  arrangement.  Each  supplies 
approximately  one-half  of  the  total  load.  In  case  of  failure  of 
either  rectifier-charger,  the  other  assumes  the  total  load  auto- 
matically. Refer  to  figure  1-6. 
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1.  CONTINUOUS  CAPACITY  OF  THIS  FACILITY  IS  50  A.  PEAK  CAPACITY  FOR  UP 

TO  1 HOUR  IS  70  A.  (IF  ONLY  ONE  RECTIFIER-CHARGER  IS  OPERATIONAL,  THE 
BATTERY  BANK  SUPPLIES  THE  ADDITIONAL  CURRENT.) 

2.  BATTERY  SIZE  IS  DETERMINED  BY  THE  REQUIRED  TIME  ON  BATTERY  POWER. 

3.  WIDEBAND  ELECTRICAL  NOISE  IS  LIMITED  TO  200  mV  p-p.  FUSE  DISTRIBUTION 
CAN  VARY  TO  SUIT  THE  APPLICATION. 

4.  FOR  UNMANNED  SITES. 


Figure  1-6.  48-V  Dc,  50-A  Basic  Battery  Facility  Diagram. 
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b.  The  battery  bank  is  permanently  connected,  through  fuses 
for  safety,  in  parallel  with  the  rectifier-chargers  and  load.  It 
is  kept  fully  charged  at  2.21  volts  per  cell  (V/c)  by  a small 
charging  current  from  the  rectifier-chargers.  Twenty- three  lead/ 
calcium-acid  cells  are  used  in  series  for  a total  terminal  volt- 
age of  50.8  V dc.  This  voltage  is  maintained  within  ±1  percent 
by  means  of  fused,  remote  battery  voltage  sensing  leads  and  regu- 
lating circuitry  inside  the  rectifier-chargers. 

c.  By  supplying  the  load  from  the  battery  terminals  direct- 
ly, a lower  wideband  electrical  noise  level  is  present  at  the 
output,  since  the  battery  bank  functions  more  effectively  as  a 
filter.  Further  noise  reduction  is  provided  by  the  capacitor 
filter  panel.  This  is  especially  required  when  an  inverter  or 
other  equipment  with  time  varying  input  characteristics  is  con- 
nected to  the  output. 

d.  Switching  transients  which  exceed  approximately  60  V 
are  "clipped"  by  the  selenium  transient  peak  limiter. 

e.  Fuse  distribution  consists  of  two  fuse  panels.  One 
panel  of  five  fuses  supplies  loads  from  6 to  30  A;  the  other  has 
eleven  1-1/3  to  5 A load  taps.  Other  arrangements  can  be  used. 

f.  Rectifier-charger  fail  and  high  and  low  voltage  alarms 
are  displayed  on  each  rectifier-charger  and  can  be  remoted  to  a 
central  display  facility.  In  addition,  a failed  fuse  alarm  is 
provided  for  all  fuses.  Indication  is  local  on  the  0-5  A fuse 
panel.  An  extra  set  of  contacts  is  available  for  remote  indica- 
tion. 

g.  In  case  of  an  ac  primary  power  failure,  the  battery  bank 
maintains  uninterrupted  power  to  the  loads  for  a specified  period 
of  time.  Battery  banks  with  full  load  capacities  of  1,  4,  and  8 
hours  are  included  in  section  4 of  this  SEIP.  Selection  criteria 
for  operating  time  on  battery  power  are  presented  in  paragraph 
1.5.9. 

h.  As  the  battery  bank  discharges,  the  terminal  voltage 
falls.  In  calculating  required  battery  size  for  a specified  dur- 
ation of  battery  operation  after  an  ac  power  failure,  a cutoff 
potential  of  45.5  V at  the  battery  terminals  is  chosen.  Some 
equipment  begins  to  malfunction  when  voltage  drops  to  44  V. 

Hence,  the  cutoff  of  45.5  V at  the  battery  terminals  allows  a 
drop  of  1.5  V in  connecting  wires  and  filters,  if  any,  between 
the  battery  bank  and  equipment.  If  the  total  loss  cannot  be 
limited  to  1.5  V,  because  of  economic  or  other  reasons,  a 24- 
cell  battery  bank  with  counterelectromotive  force  (CEMF)  cell 

is  recommended.  See  paragraph  1.6.2. 
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i.  Discharge  would  continue  after  the  low  voltage  point 
has  been  reached  if  ac  power  were  not  restored.  To  prevent  un- 
necessary discharge  of  the  battery  bank  at  unmanned  sites,  in- 
clusion of  a low  voltage  cut  off  relay  is  recommended.  (At 
manned  sites  the  load  can  be  removed  manually  by  pulling  the 
discharge  fuse. ) 

j.  Upon  restoration  of  primary  or  backup  ac  power,  both 
rectifier-chargers  conduct  fully  (current  limited  at  100  percent) 
to  supply  the  load  and  simultaneously  recharge  the  battery  bank. 

If  only  one  rectifier-charger  is  operational,  recharge  takes 
longer,  since  only  the  difference  between  the  full  rating  and 
the  actual  load  current  is  available  for  charging.  (The  current 
limit  adjustment  is  factory  set  at  100  percent.  It  can  be  re- 
adjusted to  any  value  between  90  and  125  percent.) 

k.  When  floating  at  2.20  or  2.21  V/c,  periodic  equalizing 
charges  can  be  dispensed  with.  Equalizing  is  required  only  if 
cell  voltage  variations  of  more  than  0.05  V or  specific  gravity 
variations  of  more  than  0.005  are  experienced.  To  keep  the  load 
voltage  from  rising  too  high,  the  equalizing  voltage  should  not 
exceed  53  volts  at  the  battery  terminals  unless  al 1 connected 
equipment  is  designed  for  the  higher  voltage. 

l.  A 500-VA  or  1-kVA  inverter  can  be  used  with  this  bat- 
tery facility.  Due  to  the  greater  full  load  current,  the  1-kVA 
inverter  input  requires  filtering  to  keep  the  load  bus  voltage 
relatively  free  of  electrical  noise.  A 25-A  inductance- 
capacitance  (L-C)  filter  is  suitable  for  this  application. 

m.  Basic  battery  facilities  using  24  cells  in  the  battery 
bank  can  also  be  used.  In  this  case,  all  connected  equipment 
must  be  capable  of  operation  for  a certain  time  period  (up  to  24 
hours)  at  voltages  up  to  55  volts.  This  is  necessary  for  the 
infrequent  equalize  charges.  When  24  cells  are  used,  discharge 
is  deeper,  allowing  the  use  of  a smaller  battery  bank.  Also, 

if  a cell  becomes  defective,  it  can  be  removed  and  the  space 
bridged  with  copper  wire  or  straps  for  operation  with  23  cells. 

The  rectifier-chargers  must  be  readjusted  for  a battery  terminal 
vol cage  of  50.8  V. 

1.6.2  100-A  CEMF  Cell  Battery  Facility. 

a.  By  providing  a voltage  dropping  element  (dry  CEMF  cell) 
in  the  lead  to  the  load,  24  cells  can  be  floated  at  the  proper 
voltage  and  still  keep  the  load  voltage  below  52  V,  even  during 
equalization.  As  stated  earlier,  a 24-cell  battery  permits  deeper 
discharge  of  the  cells,  resulting  in  a smaller  Ah  requirement.  A 
block  diagram  of  the  selected  configuration  is  included  as  figure 
1-7. 
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b.  A CEMF  cell  made  up  of  silicon  diodes  in  a series- 
parallel  arrangement,  mounted  on  metal  plates  for  heat  sinking, 
provides  a nearly  constant  voltage  drop  on  the  load  side  of  the 
battery  bank  of  2.7  to  3.0  V in  the  forward  direction.  The  24 
lead/calcium-acid  cell  string  is  floated  at  2.20  or  2.21  V/c  for 
a total  terminal  voltage  of  52.8-53.0  V.  The  load  voltage  is 
approximately  3 volts  less,  or  50  V.  When  the  battery  bank  dis- 
charges during  an  ac  power  failure  to  47.5  V dc,  a solid-state 
voltage  sensing  circuit  and  electromechanical  contactor  short 
out  the  CEMF  cell.  This  raises  the  load  voltage  to  approximately 
50  V again.  Discharge  then  continues  until  either  ac  power  is 
restored  or  the  voltage  falls  below  the  value  required  for  the 
load.  At  this  point  the.  load  should  be  removed  by  pulling  the 
discharge  fuse  to  prevent  further  discharge.  At  unmanned  sites, 
an  automatic  low  voltage  disconnect  relay  can  be  installed. 

c.  As  with  the  basic  battery  facility,  two  48-V  dc  recti- 
fier-chargers are  used.  In  this  case  each  unit  is  rated  at  100 
A.  Remote  battery  voltage  sensing,  4-conductor  wiring,  additional 
filtering,  and  transient  peak  limiting  are  incorporated. 

d.  Fuse  distribution  consists  of  local  fuse  panels  in 
most  cases.  A wall-mounted  circuit  breaker  panel  is  also  pre- 
sented. This  method  of  distribution  is  useful  where  the  major 
loads  are  grouped  some  distance  (75-150  feet)  away  from  the  dc 
power  facility.  Additional  fuse  distribution  can  be  provided 
in  selected  equipment  cabinets.  Various  in-cabinet  fuse  panels 
and  blocks  are  included  in  this  SEIP. 

e.  Battery  bank  sizes  for  full  load  capacities  of  1 , 4, 
and  8 hours  are  included  in  section  4 of  this  SEIP.  The  selec- 
tion criteria  for  operating  time  on  battery  power  presented  in 
paragraph  1.5.9  apply. 

f.  Upon  restoration  of  ac  power,  the  load  voltage  rises 
almost  immediately  to  the  normal  float  voltage  value  since  both 
rectifier-chargers  are  operating  at  full  capacity.  When  51.5  V 
are  present  at  the  load  bars,  the  CEMF  cell  control  circuit  opens 
the  shorting  contactor,  placing  the  cell  again  in  series  with 
the  load.  The  load  voltage  drops  to  48.5  V momentarily,  but 
rises  as  the  battery  bank  reaches  the  normal  float  voltage. 

g.  Equalize  charges  at  2.30  V/c,  or  55.2  V for  the  24-cell 
battery  bank,  are  necessary  only  if  cell  variations  exist  as 
stated  in  paragraph  1.6.1k. 
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h.  Inverters  up  to  2 kVA  can  be  used  with  this  larger  fa- 
cility. One-  and  2-kVA  inverters  require  L-C  filters  in  the  input 
to  maintain  low  wideband  electrical  noise  for  the  communications 
equipment  distribution.  A 50-A  L-C  filter  is  suitable  for  both 
inverters. 

1.6.3  200-A  CEMF  Cell  Battery  Facility. 

a.  The  20C-A  CEMF  cell  battery  facility  is  identical  in 
operation  to  the  100-A  CEMF  cell  facility  described  in  paragraph 
1.6.2.  Two  rectifier-chargers  of  200-A  capacity  are  used  as  well 
as  200-A  CEMF  cell  for  the  greater  capacity.  Battery  banks  are 
also  correspondingly  larger.  A simplified  schematic  diagram  of 
the  200-A  CEMF  cell  facility  is  included  as  figure  1-8. 

b.  In  addition  to  the  local  fuse  and  wall-mounted  circuit 
breaker  distribution  methods,  a remote  cabinet  distribution  ar- 
rangement is  included.  The  remote  cabinet  distribution  method 
is  most  useful  where  the  battery  facility  and  communications 
equipment  are  separated  by  a considerable  distance  (100-300  ft) 
on  the  same  floor  or  are  located  at  different  levels.  The  remote 
fuse  distribution  cabinet  contains  not  only  the  fuse  panels  but, 
also,  interconnect  bars,  a volt  and  amneter  panel,  additional 
filtering  and  transient  suppression,  and  mounting  space  for  dc- 
dc  converters  or  an  inverter  of  500-VA  output.  Larger  inverters 
should  be  located  in  the  dc  equipment  room. 

c.  Inverters  up  to  5 kVA  can  be  used  with  the  200-A  facil- 
ity. When  a 5-kVA  inverter  is  used,  the  communications  load  is 
generally  filtered  instead  of  the  inverter  input,  for  low  wide- 
band noise  to  the  more  sensitive  equipment.  See  the  applicable 
inverter  wiring  drawing  in  section  4. 

1.6.4  400-A  End  Cell  Battery  Facility. 

a.  Three  200-A  rectifier-chargers  are  used  in  parallel  to 
provide  the  400-A  capacity  with  one-for-two  sparing.  This  has 
the  advantage  over  two  400-A  units  in  that  no  new  rectifier- 
chargers  are  introduced.  The  200-A  units  can  also  be  handled 
easier.  Two  400-A  units  can  be  used  if  desired.  The  cost  of 
two  400-A  units  is  slightly  less,  but  each  400-A  unit  is  con- 
siderably larger  (floor  model)  and  heavier. 

b.  The  circuit  arrangement  for  the  selected  end  cell 
facility  is  shown  in  figure  1-9.  The  three  main  rectifier- 
chargers  are  connected  directly  across  the  load  at  all  times. 
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During  normal  operation,  the  load  current  flows  directly  from  the 
rectifier-chargers  to  the  load  without  passing  through  the  end- 
cell switch,  thereby  substantially  reducing  the  duty  cycle  of 
this  switch  and  virtually  eliminating  the  possibility  of  contact 
problems.  The  load  voltage  is  maintained  at  50.6-50.8  V dc  with 
an  accuracy  of  ±1  percent. 

c.  During  normal  operation,  the  main  rectifier-chargers 
are  also  connected  directly  across  the  23-cell  main  battery 
string  through  the  end  cell  switch,  thereby  maintaining  the  23 
cells  at  a floating  voltage  of  2.20-2.21  V/cell  or  50.6-50.8  V 
dc  for  the  23  cells. 

d.  The  remaining  3 cells  of  the  26-cell  battery  bank  are 
kept  fully  charged  by  means  of  a separate  end  cell  rectifier- 
charger.  This  unit  is  also  adjusted  for  a float  voltage  of 
2.20-2.21  V/c,  for  a terminal  voltage  of  6.60-6.63  with  an 
accuracy  of  ±1  percent. 

e.  Additional  dc  filtering  is  provided  to  reduce  the  re- 
sidual wideband  noise  to  below  200  mVp-p.  The  combination  of 
filters  not  only  attenuates  noise  in  the  voice  frequency  band, 
but  is  effective  throughout  the  wideband  noise  spectrum  from 
dc  to  25  MHz. 

f.  In  case  of  an  ac  power  outage,  or  if  the  load  exceeds 
the  capacity  of  the  rectifier-chargers,  current  will  be  drawn 
from  the  23-cell  battery.  This  reduces  the  voltage  appearing 
across  the  load.  This  voltage  drop  is  detected  by  a solid-state 
load  voltage  sensing  unit.  The  load  voltage  sensing  unit  is 
normally  adjusted  to  operate  at  46  volts.  It  automatically  ac- 
tuates the  end  cell  switch  and  transfers  the  load  from  23  cells 
to  26  cells  without  interruption. 

g.  Upon  restoration  of  full  ac  power,  all  rectifier-chargers 
deliver  maximum  output  current.  The  voltage  sensing  leads  of 

the  main  rectifier-chargers  are  connected  directly  to  the  23- 
cell  battery  which,  at  this  time,  is  in  a partially  discharged 
condition.  The  main  rectifier-chargers  begin  to  recharge  the 
23-cell  battery  string  while  simultaneously  supplying  the  load 
current.  The  end  cell  rectifier-charger  recharges  the  three  end 
cells.  The  load  voltage  rises  to  and  remains  at  50.6-50.8  V dc, 

±1  percent,  shortly  after  ac  power  is  restored. 

h.  For  very  fast  recharge  at  continuous  maximum  current 
from  all  rectifier-chargers,  or  for  equalizing  (higher  than 
normal  voltage),  the  main  and  end  cell  rectifier-chargers  can 
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be  switched  to  the  equalize  position  for  an  output  voltage  up  to 
54  V dc  for  the  23-cell  battery.  The  end  cell  equalize  voltage 
should  be  set  at  7 V dc  for  the  three  end  cells.  Under  normal 
conditions,  it  is  no  longer  necessary  to  equalize  lead/calcium- 
acid  batteries  at  excessive  voltages.  The  new  rectifier-chargers 
maintain  the  float  voltage  within  such  narrow  tolerances  that  the 
old  practice  of  periodic  equalizing  charges  can  be  eliminated 
with  a consequent  saving  in  maintenance. 

i.  Inverters  up  to  10  kVA  can  be  used  with  this  battery 
facility. 

1.6.5.  Recharge  Times.  The  approximate  time  required  to  recharge 
the  selected  main  battery  banks  for  the  listed  ampere  hour  dis- 
charges is  given  in  tables  1-3  and  1-4. 


Table  1-3.  Approximate  Recharge  Times  for  Selected 
50-A,  100-A,  and  200-A  Battery  Facilities 


Nominal  | Ah* 


operating  | 

removed 

i 

Time  to  recharge,  hours 

time  on 
battery, 
hours 

| 

from 

100-A 

facility 

• i 

Two  R-C's  operational  i 

i 50%  load  j 75%  load  ) 

J i l 

One  R-C  o 
50%  load 

perational 
, 80%  load 

i 

i 

mm 

mm 

2.1 

5.2 

13 

i ■ 

ESI 

8.3  1 

20.8 

52 

8 1 
1 

mm 

■a 1 

16.6 

41.6 

1 

104 

♦Multiply  values  in  column  by  2 for  a 200-A  facility; 
divide  by  2 for  a 50-A  facility 
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Table  1-4.  Approximate  Recharge  Times  for 
Selected  400- A Battery  Facility 
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Nominal  j 

operating]  Ah  I Time  to  recharge,  hours 


time  on 
battery,  ] 
hours 

removed 

from 

battery 

Three  R-C's 

operational 

Two  R-Cs  operational 

50%  load  | 

I 

75%  load 

i 

50%  load  i 

80%  load 

1 

1 

1 1 

400  ; 

2.6 

3.5 

5.2 

13 

4 

1 ,600 

10.4 

13.9 

20.8 

52 

8 

1 

3,200  I 

i 

20.8 

27.7 

41.6 

104 

1.7  PROTECTION  OF  AC  CIRCUITS.  The  EIP  for  the  specific  bat- 
tery facility  shall  include  detail  information  on  the  installa- 
tion of  metal  oxide  varistor  transient  voltage  suppressors  in  the 
ac  power  panel  which  powers  the  rectifier-chargers.  Refer  to 
USACEEIA  Pamphlet  105-9,  Transient  Voltage  Suppressor  Installation. 

1.8  BATTERY  FACILITY  AVAILABILITY.  A battery  facility  consist- 
ing of  a battery  bank  and  redundant  rectifier-chargers  supplied 
from  a reliable  commercial  ac  power  source,  backed  up  by  a standby 
ac  generator  of  average  dependability,  is  modeled  in  figure  1-10. 
The  expected  overall  availability  is  0.999  998  9577,  which  amounts 
to  only  5.5  minutes  of  outage  time  in  a 10  year  period,  exclusive 
of  mistakes  in  operation,  components  not  meeting  specifications, 
accidents,  or  catastrophic  failures. 

1.9  INVERTER  CONSIDERATIONS. 

1.9.1  General . Communications  equipment  should  be  selected  for 
operation  from  a 48-V  dc  power  source  whenever  possible.  The 
residual  ac-powered  equipment  requiring  no-break  service  can  be 
supplied  from  a dc-to-ac  inverter.  This  critical  load  should  be 
be  kept  to  an  absolute  minimum,  since  it  can  determine  the  size 
of  the  battery  facility.  Listed  below  are  the  maximum  inverter 
sizes  which  each  battery  facility  can  supply: 
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Battery 
facility 
capacity,  A 

i Inverter 
• output 
! rating,  kVA 

1 

Full-load 

input 

current,  A 

i 

Available  dc 
to  48-V  loads,  A 

50 

1 

1 

! 26.2 

i 

1 23.8 

100 

2 

' 51.0 

49.0 

200 

5 

124 

76 

400 

io  ! 

! 243/252* 

157/148* 

♦Currents  for  60/50  Hz. 

1.9.2  Configuration.  A single  inverter  with  internal  automatic 
electromechanical  transfer  relay  is  recomnended  for  most  appli- 
cations. If  the  infrequent  60-millisecond  transfer  time  to  com- 
mercial power  cannot  be  tolerated,  a solid  state  switch  is  re- 
quired. These  are  expensive  and  generally  not  as  reliable.  An 
external  bypass  switch  should  be  included  in  each  inverter  in- 
stallation to  permit  removal  of  the  inverter  for  maintenance 
without  more  than  a momentary  power  interruption.  An  inverter 
installation  wiring  diagram  is  included  as  figure  1-11. 

1.9.3  Location.  The  500-VA  inverter,  small  dc-to-dc  converters, 
and  power  supplies  can  be  installed  in  the  fuse  distribution 
cabinet,  if  used,  or  located  in  the  dc  equipment  room.  Larger 
inverters  and  converters,  and  power  supplies  over  1 kVA  should  be 
installed  in  the  dc  equipment  room  to  minimize  electrical  noise 
conduction  to  communications  equipment. 

1.9.4  Input  Line  Filtering.  In  general,  supplementary  dc  line 
filtering  is  not  required  for  the  small  (500-VA)  inverter.  L-C 
line  filters  are  usually  required  for  the  1-  and  2-kVA  inverters 
in  order  to  maintain  wideband  and  impulse  noise  at  the  common 
48-V  supply  point  below  200  mVp-p.  When  the  5-  and  10-kVA  in- 
verters are  used,  it  is  preferable  to  filter  the  supply  lines  to 
the  communications  equipment  and  allow  the  common  48-V  supply 
point  to  be  electrically  noisy. 

1.9.5  Output  Power  Factor  Correction.  When  the  inverter  ac  load 
has  a power  factor  (pf)  below  0.8  and  just  exceeds  the  capacity 
of  the  inverter  at  that  power  factor,  power  factor  correction 
capacitors  can  be  connected  to  the  output  to  raise  the  output 
capability  of  the  inverter  to,  or  near  to,  the  maximum  VA  rating. 
The  method  of  connection  is  shown  in  figure  1-12.  The  steps  in 
choosing  the  correction  capacitor  are  illustrated  by  an  example. 
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Figure  1-11.  Inverter  Transfer  and  Manual  Bypass  Diagram. 
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a.  Given:  10-kVA  inverter,  8-kW  load  at  0.75  pf,  inductive. 

b.  Determine:  capacitance  required  to  correct  pf  to  0.9. 

(1)  At  a pf  of  0.75,  8 kW  = 10.7  kVA. 

(2)  KVA  reactive  (kVAR)  at  0.75  pf  for  a 10.7  kVA 
load  = 10.7  x sin  (arccos  0.75)  = 10.7  x 0.6614  = 7.08. 

(3)  At  a pf  of  0.9,  8 kW  = 8.89  kVA. 

(4)  KVAR  at  a pf  of  0.9  for  a 8.89  kVA  load  = 8.89  x 
sin  (arccos  0.9)  = 8.89  x 0.4359  = 3.88. 

(5)  Required  capacitor  = 7.08  kVAR  - 3.88  kVAR  = 3.2  kVAR. 

(6)  VAR  = 3200  = V2/Z. 

(7)  Z = V2/3200  = 1202/3200  = 4.5  = l/(2*fC). 

(8)  C = 1 /(2nfZ)  = 1 /2-it ( 60 ) (4 . 5 ) = 5.89  x 10'4 
F = 589  uF. 

It  is  sometimes  not  necessary  to  perform  steps  (6),  (7),  and  (8), 
since  manufacturers  rate  large  corrective  capacitors  directly  in 
kVAR.  Table  1-5  lists  characteristics  of  small  corrective  capa- 
citors, rated  in  capacitance,  and  table  1-6  lists  large  capacitors, 
rated  in  kVAR.  Although  only  single-phase  capacitors  are  listed, 
three-phase  capacitors  are  available  in  larger  sizes. 

1.10  DC-DC  CONVERTERS.  Dc-dc  converters  are  used  mainly  to  pro- 
vide other  dc  voltages,  reversal  of  polarity,  or  isolation  from 

a battery  plant.  They  can  also  be  used  to  provide  a closely  reg- 
ulated output  voltage  at  the  battery  facility,  or  other  voltages. 

1.11  AUTOMATIC  EMERGENCY  LIGHTING. 

a.  An  adequate  48-V  dc  battery  facility  is  an  excellent 
source  of  power  for  economical,  automatic  emergency  lighting  in 
a communications  station  during  ac  power  failure.  A schematic 
diagram  of  a suggested  emergency  lighting  arrangement  is  included 
as  figure  1-13.  Either  incandescent  or  fluorescent  fixtures  can 
be  used. 
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Table  1-5.  Small  Power  Factor  Corrective  Capacitors. 


Capacitance 

uF 

| 

Operating 
volts,  ac 
rms 

Manufacturers 

Approx. 

list 

price, 

$ (1978) 

15 

Up  to  440 

GE,  Aerovox,  Cornel 1-Dublier, 
Mallory,  Sprague 

17 

25 

Up  to  440 

GE,  Aerovox,  Cornel 1-Dublier, 
Mallory,  Sprague 

23 

50 

Up  to  440 

GE,  Aerovox,  Cornel 1-Dublier, 
Mallory,  Sprague 

51 

Table 

1-6.  Single-Phase  Large  Power  Factor 

Corrective  Capacitors. 

KVAR  at 

! KVAR  at  1 

! 

List  price. 

120  V ac 

1 240  V ac 

\ - 

GE  part  no. 

$ (1976) 

0.63 

2.5 

55F331AD 

176 

1.25 

5 

55F332AD 

234 

1.88 

7.5 

55F333AD 

273 

2.50 

10 

55F334AD 

305 

3.75 

. 15 

55F335AD 

363 

5.00 

20 

55F336AD 

456 

6.25 

25 

55F337AD 

558 
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NOTES: 


1.  THIS  LIGHTING  PLAN  IS  APPLICABLE  TO  ALL  SITES  WITH  AN  ADEQUATE 
48- V BATTERY  FACILITY. 

2.  THE  RELAY  IS  NORMALLY  ENERGIZED  AND  DROPS  OUT  WHEN  AC  POWER 
FAILS. 

3.  THE  CONTROL  BOX  (EXCEPT  FOR  FUSING)  CAN  BE  OMITTED  WITH 
FLUORESCENT  FIXTURES. 

4.  FUSE  SIZES  WITH  FLUORESCENT  FIXTURES  CAN  BE  ONE-HALF  THAT 
SHOWN. 


Figure  1-13.  Emergency  Lighting  Operating  From  the  Station 
48-V  Dc  Battery  Facility. 
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b.  Incandescent  units  can  be  built-in  or  surface-mounted 
dual  units  with  adjustable  heads  using  20-  to  25-watt,  48-  to 
50-V  bulbs. 

c.  Suitable  fluorescent  fixtures  are  Lorain  Model  PFA400B1 
(open)  and  PFA400B2  (enclosed).  Each  fixture  operates  over  a 
range  of  40  to  60  V dc  and  draws  0.70  A at  50  V dc.  The  fluor- 
escent type  lamps  can  be  configured  so  as  to  operate  from  the 
battery  bank  continuously.  This  arrangement  adds  little  addition- 
al load  to  the  rectifier-chargers,  eliminates  the  need  for  the 
control  box  shown  on  figure  1-13,  and  provides  continuous  testing. 

1.12  APPLICABLE  DOCUMENTS. 

a.  Government  documents. 


CCR  702-1-2 

USACC  Quality  Assurance 
Program  for  Engineering, 
Installation  and  Accep- 
tance of  Communications- 
Electronic  Equipment  and 
Systems 

CCR  385-1 

Communications  Mission 
Safety 

CCCR  34-2 

Preparation  of  Engineer- 
ing Installation  Packages 
and  Standard  Engineering 
Installation  Packages 

CCCP  105-9 

Transient  Voltage  Sup- 
pressor Installation 

OCAC  370-160-3 

Site  Survey  Data  Book 
for  Communication 
Facilities 

Air  Force  Technical  Order 
(T.O. ) 31-10  Series 

Standard  Installation 
Practices 

USACEEIA  Drawing 

STD-MS-0003 

Capacitor  Filter  Panel 
Fabrication 

USACEEIA  Drawing 

STD-MS-0023 

60- V Dc,  130  to  520- A 
Transient  Peak  Limiter 
Panel  Fabrication 
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b.  Non-Government  documents. 

NFPA  No.  70-1978  National  Electrical  Code, 

1978  edition;  published 
by  National  Fire  Protec- 
tion Association 

Battery  Manual  Manufacturer 

Rectifier-Charger  Manual  Manufacturer 

1.13  COMMENTS  ON  PUBLICATION. 

a.  Users  of  this  publication  are  invited  to  submit  rec- 
ommendations for  its  improvement.  Comments  should  be  keyed  to 
drawing,  page,  paragraph,  and  line  of  the  text  for  which  the 
change  is  recommended.  A mailing  card  for  convenience  is  bound 
with  this  SEIP.  Comments  should  be  sent  directly  to  the  Com- 
mander, US  Army  Communications-Electronics  Engineering  Instal- 
lation Agency,  ATTN:  CCC-CED-SEP,  Fort  Huachuca,  Arizona  85613. 

b.  Requests  for  USACEEIA  regulations  and  forms  should  be 
addressed  to  the  Commander,  USACEEIA,  ATTN:  CCC-SPT-RM,  Fort 
Huachuca,  Arizona  85613. 
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SECTION  2.  SITE  SURVEY  AND  DATA  CHECKLIST 

2.1  SITE  SURVEY  CRITERIA.  A site  survey  is  required  for  each 
installation.  The  survey  shall  be  conducted  in  accordance  with 
applicable  portions  of  CCCR  34-2,  Preparation  of  Engineering 
Installation  Packages  and  Standard  Engineering  Installation 
Packages,  and  criteria  set  forth  in  DCAC  370-160-3,  Site  Survey 
Data  Book  for  Communication  Facilities. 

2.2  DATA  TO  BE  OBTAINED.  Minimum  data  to  be  obtained  during 
the  survey  are  listed  below: 

a.  Accurate,  dimensioned  floor  plan  of  all  areas  affected 

b.  Rack  and  cabinet  layouts  of  all  equipment  to  be  inter- 
faced 

c.  Data  for  a cable  ladder  and/or  duct  and  conduit  layout 

d.  Itemized  list  of  equipment  to  be  powered,  number  of 
each;  and  ac  and  dc  power  requirements  of  each 

e.  Ac  power  panels  and  circuit  breakers  available  and 

^ their  locations 

f.  Exact  requirements  for  total  no-break  ac  power 

g.  Requirements  for  dc  power  at  other  than  48  V,  such  as 
24  or  28  V dc. 

2.3  SITE  SUPPORT. 

a.  During  the  survey,  arrangements  should  be  made  for  the 
site  support  required  prior  to  and  during  installation.  Immedi- 
ately after  the  survey,  the  project  engineer  will  document  agree- 
ments reached  in  the  Project  Coordination  Letter  (PCL).  The 
project  engineer  is  also  responsible  for  updating  the  PCL  if 
site  support  requirements  change. 

b.  Special  support  requirements  for  a dc  power  facility 
include:  a 20  to  50  gallon,  plastic  mixing  container  and  a 

pump  or  siphon  for  battery  acid,  and  a supply  of  distilled  water. 
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c.  If  arrangements  can  be  made  for  these  items  to  be 
furnished  at  the  site,  the  agreement  should  be  documented  in 
the  PCL.  If  they  cannot  be  supplied  as  part  of  the  site  sup- 
port, they  must  be  included  in  the  BOM  of  the  EIP. 

2.4  EQUIPMENT  CHARACTERISTICS.  The  major  items  of  electrical 
equipment  to  be  installed  and  their  characteristics  are  listed 
in  table  2-1 . 


Table  2-1.  Major  Equipment  Characteristics  (Continued) 


Table  2-1.  Major  Equipment  Characteristics  (Continued) 
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FL  = full  load 

Two  25-A  end  cell  rectifier-chargers  operating  in  parallel  are  recommended  for  the 
8-hour  battery  bank  and  for  overseas  locations  in  remote  areas. 
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SECTION  3.  INSTALLATION  SPECIFICATIONS  AND  INSTRUCTIONS 

3.1  INTRODUCTION.  This  section  provides  installation  specifi- 
cations and  guidance  for  the  installation  of  the  four  types  of 
battery  facilities. 

3.2  GENERAL  INSTRUCTIONS. 

3.2.1  Adherence  to  Policies  and  Documents. 

a.  The  equipment  shall  be  installed  in  accordance  with 
established  policies,  the  engineering  drawings  and  instructions, 
and  referenced  drawings  and  publications  deemed  necessary  by  the 
responsible  engineering  activity.  Minor  deviations  from  the  EIP 
or  SEIP  may  be  made  by  the  installation  supervisor  without  prior 
approval  by  the  project  engineer.  A minor  change  is  one  that 
does  not— 

(1)  Alter  the  specified  floor  plan  or  major  item 
of  equipment. 

(2)  Violate  a mandatory  standard. 

(3)  Alter  the  intended  operational  capability  or 
procedures. 

(4)  Alter  the  intent  or  end  result  of  the  required 

testing. 

A major  change  is  one  which  does  alter  or  violate  specifications 
listed  in  (1)  through  (4)  above.  The  Installation  team  shall  not 
make  major  changes  to  the  requirements  and  instructions  contained 
in  this  specification  without  the  prior  approval  of  the  project 
engineer.  Requests  for  an  approval  of  major  changes  may  be  made 
by  telephone;  however,  a follow-up  message  or  letter  is  required. 
All  changes  shall  be  documented  (redlined)  by  the  team  chief  and 
the  document  which  authorized  the  change  shall  be  included  in  the 
documertation.  Two  sets  of  redlined  documents  are  required.  One 
set  shall  be  left  on  site. 

b.  Installation  personnel  must  be  familiar  with  applicable 
technical  order  AFTO  31-10  series.  Standard  Installation  Practices, 
to  ensure  that  the  facility  is  installed  in  accordance  with  stan- 
dard practices. 
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c.  Prior  to  start  of  installation,  all  team  members  should 
review  the  safety  instructions  in  CCR  385-1  and  in  the  installa- 
tion and  operating  instruction  manuals  furnished  by  the  rectifier- 
charger  and  battery  manufacturers. 

3.2.2  Changes  in  Scope.  The  installation  team  shall  not  accom- 
plish work  requested  by  local  post,  camp,  or  station  personnel, 
unless  such  work  is  covered  by  the  EIP  or  other  agreements. 

3.2.3  General  Installation  Precautions.  The  installation  team 
chief  will  ensure  that  all  safety  regulations  and  proper  accident 
prevention  regulations  are  observed  by  all  members  of  his  team 
during  all  phases  of  installation.  He  must  contact  the  responsi- 
ble accident  clinic  prior  to  start  of  work  to  ensure  quick  medical 
treatment  in  case  of  emergency.  To  help  prevent  injuries  to  per- 
sonnel and  damage  to  batteries  and  equipment,  the  following  safety 
regulations  should  be  observed. 

a.  Installation  personnel  should  be  trained  in  safety  prac- 
tices pertinent  to  their  duties  and  in  the  application  of  emergency 
first  aid,  rescue,  resuscitation,  and  closed-chest  heart  message. 

b.  Approved  insulated  tools,  in  good  condition,  should  be 
used  for  electrical  work.  Tools  with  friction-  or  rubber-tape- 
covered  handles  should  be  avoided. 

c.  With  the  exception  of  test  equipment,  metallic  measur- 
ing rules  or  metal -cased  objects  should  not  be  used  near  energized 
electrical  circuits.  Personnel  shall  not  wear  metallic  objects 
such  as  rings,  identification  tags,  medals,  wrist  watches,  or 
bracelets  while  working  on  or  near  electrical  equipment. 

d.  Batteries  can  be  cleaned  by  wiping  with  a cloth  slightly 
moistened  with  water  to  minimize  static  electricity.  Normally, 
synthetic  materials  (such  as  nylon  or  dacron)  or  wool  should  not 
be  used. 

e.  If  static  electricity  has  been  noticed,  before  insert- 
ing a thermometer  or  hydrometer  into  a cell  or  when  adding  water, 
the  instrument  or  hand  should  touch  an  intercell  connector  or  ter- 
minal on  a cell  to  preclude  a static  electricity  induced  spark. 

f.  Batteries  should  be  exposed  to  an  open  flame  or  sparks. 

The  space  between  the  cell  cover  and  the  top  of  the  electrolyte 
In  the  cell  usually  contains  an  explosive  mixture  of  hydrogen  and 
oxygen. 

•*> 
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g.  Approved  rubber  gloves,  aprons,  sleeves,  and  safety  gog- 
gles shall  be  used  when  handling  battery  electrolyte. 

h.  When  mixing  electrolyte,  always  add  the  acid  to  the 
water. 

i.  If  electrolyte  comes  in  contact  with  the  skin,  first 
flush  with  water  and  then  get  medical  attention  promptly.  If 
electrolyte  gets  into  the  eyes,  flush  with  water  for  at  least  15 
minutes  and  get  medical  attention  as  soon  as  possible. 

j.  When  acid  is  spilled  on  the  floor,  apply  neutralizer, 
such  as  baking  soda,  and  clean  the  area  promptly. 

k.  Do  not  open  or  close  electrical  connections  in  the  bat- 
tery room  while  the  circuit  is  under  load,  as  arcing  may  cause 
explosion. 

l.  Keep  the  exhaust  fan  switched  on  while  working  in  the  bat- 
tery room.  Ventilation  reduces  dangerous  gas  volume  in  the  air. 

3.3  INSTALLATION  SPECIFICATIONS. 

3.3.1  Description  of  Equipment  and  Operation.  Refer  to  para- 
graph 1.6  and  table  2-1  for  equipment  characteristics  and  opera- 
tion of  each  type  of  battery  facility.  In  addition,  the  manu- 
facturers manuals  should  be  consulted  before  start  of  installa- 
tion for  more  detailed  and  specific  information. 

3.3.2  Installation  Steps.  The  batteries  and  rectifier-chargers 
should  be  installed  and  tested  in  the  following  sequential  steps 
to  assure  compliance  with  the  installation  drawings.  Changes  to 
the  sequence  of  installation  procedures  may  be  made  in  consider- 
ation of  available  manpower,  material,  equipment,  and  facilities. 

a.  Before  proceeding  with  the  unpacking  and  installation 
of  the  lead/calcium-acid  cells,  review  the  safety  precautions 
listed  in  paragraph  3.2.3. 

b.  Inventory  material  and  equipment  and  inspect  for  damage. 
Check  the  plastic  cell  cases,  internal  lead  plates,  and  bridges 
of  the  battery  cells  for  breaks  and  cracks.  Report  all  damage 
promptly.  Do  not  remove  the  seal  from  the  vent  caps  at  this 
time. 


c.  Turn  on  the  battery  room  exhaust  fan.  Leave  the  fan 
on  and  the  door  open  for  the  duration  of  the  battery  room  in- 
stallation portion  of  this  project. 
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d.  Lay  out  the  battery  room  floor  and  establish  reference 
working  lines.  The  battery  rack  location  is  shown  in  the  EIP 
for  the  particular  project. 

e.  Assemble  the  battery  rack  in  the  battery  room  in  ac- 
cordance with  the  manufacturer's  drawings  and  instructions. 

Anchor  the  rack  to  the  floor  as  shown  in  the  EIP. 

f.  Install  ceiling-  and  wall-mounted  cable  ducts  as  shown 
in  the  EIP. 

g.  Review  the  installation  and  operation  instructions  fur- 
nished with  the  batteries. 

h.  Study  the  battery  layout  to  determine  the  location  of 
positive  and  negative  terminals  of  the  battery.  Measure  and 
mark  the  center  of  each  rack  stringer  length.  Starting  with  the 
lower  step  of  each  rack,  center  the  middle  cell  on  this  mark  and 
place  the  remaining  cells  with  1/2-inch  spacing  between  adjacent 
cells.  The  positive  (+)  terminal  of  each  cell  adjoins  the  neg- 
ative (-)  terminal  of  the  next  cell.  Adjacent  cells  should  not 
touch  nor  come  in  contact  with  the  metal  rack  supports.  Do  not 
remove  the  grease  applied  at  the  factory  from  the  cell  post  sur- 
faces. Recoat  any  conducting  surfaces  that  may  have  been  exposed 
during  handling  with  NO-OX-ID  grease. 

i.  Gently  clean  the  contact  surfaces  only  at  the  lead- 
plated  intercell  connectors,  terminal  plates,  and  cable  lugs, 
using  a brass  suede  brush  or  #00  grade  sandpaper.  (Do  not  use 
coarse  abrasives,  as  lead  plating  may  be  removed,  exposing  cop- 
per.) As  contact  surfaces  are  cleaned,  apply  a thin  coating  of 
NO-OX-ID  grease  to  these  surfaces  only.  Starting  at  the  center 
of  the  cell  row,  install  connectors  per  wiring  diagram  and  cell 
arrangement.  As  intercell  connectors  are  installed,  adjust 
them  to  a level  position  and  finger-tighten  hardware.  After  all 
connectors  are  in  place,  tighten  terminal  hardware  to  100  inch- 
pounds.  Following  the  torquing  of  the  hardware,  apply  a thin 
coating  of  NO-OX-ID  grease  to  bolts,  washers,  and  nuts,  using  a 
small,  stiff  brush.  Complete  connecting  of  cells  by  installing 
intertier  cable  connectors.  (Do  not  connect  battery  to  rec- 
tifiers at  this  time.)  Recheck  to  be  certain  that  the  cells 
are  connected  positive  (+)  to  negative  (-)  throughout  each  of 
the  strings. 

j.  Using  rubber  gloves,  a rubber  apron,  and  goggles,  check 
the  specific  gravity  of  the  electrolyte  with  a hydrometer.  If 
the  reading  is  higher  than  1.205,  the  electrolyte  should  be 
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diluted  to  1.205  for  filling  the  cells.  Prepare  sufficient  elec- 
trolyte to  fill  a cell  prior  to  removing  the  vent  caps.  Use  only 
distilled  water  for  mixing  electrolyte.  See  paragraph  7.6.1  for 
instructions  on  reading  specific  gravity.  The  battery  electrolyte 
(acid)  should  have  a specific  gravity  of  1.205  for  initial  filling 
of  cells.  If  1.400  or  1.835  acid  has  been  furnished  with  the  pro- 
ject BOM,  dilute  the  acid  in  accordance  with  table  3-1.  (When 
fully  charged,  the  specific  gravity  should  rise  to  1.210  or  1.215 
depending  on  the  battery  manufacturer's  recommendation.  Adjust  to 
the  correct  value  if  required.) 

k.  Remove  each  vent  cap  and  thoroughly  remove  all  the  tape 
or  other  material  used  to  seal  the  vent  cap  hole.  Fill  the  cells 
with  the  previously  prepared  electrolyte  to  the  middle  of  the 
high/low  electrolyte  level  marks  on  the  plastic  jars.  Allow  the 
cells  to  stand  for  1 to  2 hours  after  filling,  then  adjust  the 
electrolyte,  if  necessary,  to  the  proper  height  midway  between 
the  high  and  low  marker  lines  on  each  cell. 

l.  Lay  out  the  dc  equipment  room  floor  and  establish  refer- 
ence working  lines.  The  location  of  the  dc  power  racks  will  be 
shown  on  the  EIP  drawing. 

m.  Install  the  components  in  the  racks  as  shown  in  the 
SEIP  or  EIP  drawings. 

n.  Install  the  ac  power  and  ground  runs  as  shown  on  the 
SEIP  or  EIP  drawing. 

o.  Install  battery  cables  up  to  the  battery  terminals,  but 
do  not  connect  to  battery  or  charger  buses  at  this  time. 

p.  Install  the  other  dc  power,  ground  reference,  and  alarm 
cables  as  shown  on  the  SEIP  drawing. 

q.  After  the  tests  in  table  7-4  have  been  passed,  connect 
the  battery  to  the  rectifier-chargers  and  power  board  as  shown 
on  the  SEIP  drawing. 

r.  After  the  completed  battery  facility  has  passed  all  tests, 
insert  the  individual  load  fuses  and  transfer  the  facility  to  the 
O&M  agency. 
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Table  3-1.  Sulphuric  Battery  Acid  Mixing  Chart 
for  Mixing  by  Volume 


Using  1.400  acid* 

Parts  water  required 
to  one  part  acid 


Specific 
gravity 
desired 
at  77°  F 


Using  1.835  acid 

Parts  water  required 
to  one  part  acid 


♦Typical 


NOTES: 


1.  Use  only  distilled  water. 


2.  Since  addition  of  concentrated  sulphuric  acid  to  water  gen- 
erates heat,  the  electrolyte  must  be  prepared  in  advance  to 
allow  time  for  cooling.  The  electrolyte  temperature  should 
not  be  more  than  90°  when  poured  into  the  cells. 
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CAUTION: 


A1 ways  pour  acid  into  water- -NEVER  water  into  acid. 
Pour  acid  slowly,  since  fast  pouring  will  generate 
enough  heat  to  induce  violent  boiling.  Hear  rubber 
gloves,  rubber  apron,  and  goggles  while  preparing 
electrolyte  and  filling  cells. 


1.00 

1.05 

1.11* 

1.16 

1.22 

1.27 


1.215 

1.210 

1.205 

1.200 

1.195 

1.190 


4.03 

4.15 

4.26 

4.43 

4.59 

4.73 


SECTION  4.  ENGINEERING  INSTALLATION  DRAWINGS 


4.1  GENERAL.  This  section  contains  the  engineering  installation 
drawings  necessary  for  the  installation  of  the  four  types  of  48-V 
dc  battery  power  facilities  with  load  capacities  from  50  to  400 
amperes.  The  SEIP  drawings  should  be  modified  and  supplemented 
to  fit  a particular  site  by  the  responsible  engineering  agency 
in  accordance  with  CCCR  34-2.  The  following  drawings  are  included 
as  part  of  this  SEIP: 


STD-MS-0017,  SH  7 of  8 Typical  Equipment  Rack  Assembly 

Details  (Convenience  Outlet) 


STD-MS-0018 

STD-MS-0019 

STD-MS-0020 

STD-MS-0021 


48-V  Dc,  50-A  Basic  Battery 
Facility 

48-V  Dc,  100-A  CEMF  Cell  Battery 
Facility 

48-V  Dc,  200-A  CEMF  Cell  Battery 
Facility 

48-V  Dc,  400-A  End  Cell  Battery 
Facility 


STD-MS-0025  U.S.,  Central  American,  European, 

Japanese,  and  South  China  Sea  Seismic 
Zone  Maps 


4.2  MODIFICATION  OF  INSTALLATION  DRAWINGS.  The  engineering  draw- 
ings may  be  modified  during  and  after  the  installation  of  a pro- 
ject to  reflect  changes.  Drawing , changes  will  be  marked  with  col- 
ored pencils  as  follows:  red  for  additions,  blue  for  engineering 
notes,  and  yellow  for  deletions.  Copies  of  modified  drawings 
should  be  retained  at  each  site  and  should  also  be  forwarded  to 
the  responsible  area  office  of  the  C-E  engineers  for  corrective 
action. 
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1A , IITTIEFUSE 

$14010 

B S AAR.  . TRAIN  34? 

• '44 



-RE 

FLIC. 

TN.  "B 

. 4 ANG.  BLR.  INS.  600V 

- - 

HCC.  '• 

TN.  S*k 

. « AUG.  NHT , INS.  600V 

H «" 

CONE). 

ANT.  RLK. 

' . NS.  * PV 

m.n 

: nci  ; 

conn. 

- *ur,  nu'. 

SOI  . INS.  600V 

- 

sTngli 

CONO. 

’ 4NG  BE» 

. SOI.  INS  600 V 

. 

N 

Tono. 

»Nf.  IMT 

. SOI  . INS  600Y 

- - 

4 A MT. 

. NUT. 

■oi  TlbovT 

Ins 

N-.RI 

14  ANT. 

.BLR. 

. 600V. 

INS 

*n;s: 

nee 

’N.  18 

»fd.  s «.  :*s.  Boev 

DESCRIPTION 


UST  OF  MATERIALS 


mi 


FJSE.  SAG.  NORMA. 

. u*.  IITTIEFUSE 

$12008 

FUSE.  SAG.  NORMAi 

. SA.  IITTIEFUSE 

$1200$ 

FUSE.  SAG.  NORMAI 

. 3A.  LiTTLEFUSr 

$12003 

r'J5l . SAG.  NORMAL 

. 2A.  IITTIEFUSE 

$12002 

' iSE.  SA6.  NORMAi 

. 1A.  1 ITTLEFUSE 

$12001 

"SI.  3AB.  ISA,  ?$0  V.  IITTIEFUSE 

11401$ 

> “A.  JAB.  A(  ARM. 

$4.  i imirust 

FUSE . 3AB.  At  ARM. 

It.  BUSS 

fuse,  3A8.  alarm. 

3A . IITTIEFUSE 

rUSE , 3AB.  At  ARM. 

JA.  BUSS 

FOSE.  JAB.  ALARM. 

?A.  unurusc 

• (A!  . 3AB.  Al  ARM. 

7A.  Bins 

! Sf . LAP.  ALARM. 

1A  LITTLEFUSE 

$940-0*,- JOl  -3498 
S97S-00-642-7263 

NSNP 
NSNR 

NSNR 

•A 

NSNR 

NSNR 
NSNR_ 

NSNR 

$920  DO -067- 6283  I EA_ 
$920-00  -984-11  A 

NSNR  EA 

NSNR 
NSNR 
NSNR 

NSNR 

_ NSNR 
NSNR 
NSNR 

NSNR 

NSNR 
NSNR 
NSNR 
NSNR 

$920-00-280- 1469 

ns  nr 
NSNR 
NSNR 

NSNR  ~ 

$920  01 -007- $677 
$920-00-806- 31 $2 
$920-00  133-4898 
$920-00- $03- 4843 
$92t.  01 -007 -$676 

$920  00- 199-2330 


• RESISTOR.  LORAIN 


DESCRIPTION 


LIST  OF  MATERIALS 


| T9?0-r>'  284  9217 


NSN 


[21023 


231 


6 


1 


REVISION 

DC  SCRIPT  ON 


BATTER*  RACK , 2-STEP.  SEISMIC  ZONES  1 AND  2 
RESTRAINTS.  C l D RQ-803-6-EPI 


BATTER*  RACK,  2-STCP.  EXIOE  84556-84 


BATTER*  RACK.  2-STEP.  E X I OC  80453-108 


BATTER*  RACK.  2-STEP.  EXIOE  004 SO- 72 


lR  STRIP.  1/2'  u.  S'  L.  1/32“  THICK 


BATTERr  RACK.  2-STEP.  GOULD  $07-078)88 


BATTER*  RACK.  2-STEP.  CAD  RQ-903-9 


BATTERY  RACK.  2-STEP.  C I D R0-803-9 


BATTER*  RACK.  2-STEP.  CID  RO-0O3-6 


BATTER*  RACK.  2-TJfR,  SEISMIC  ZONE  4 


RESTRAINTS.  PIPE  847S3-84 


BATTER*  RACK.  2-TIER.  SEISMIC  ZONES  2 AND  3 


2486  IP 


.£.  SINGLE  CONO.  42  AW.  MHT  STR 


RE  ST  RA I NTS.  E»I DC  84  786-84 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONE  1 
RESTRAINTS.  EXlDf  84539-84 


BATTER*  RACK.  2-TIER.  SEISMIC  ZONES  2.  3, 


248S9Z 


AND  4 RESTRAINTS.  EXIOE  84138-106 


BATTER*  RACK.  2-TIER.  SEISMIC  ZONE  1 


RESTRAINTS  (2)  51220.  EXIOE  80440-108 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  2.  3, 


248S7M 


KM.  SAFETY  2-POLE.  240V.  60 A.  Q0260NATS 


AND  4 RESTRAINTS.  EXIOE  84133-72 


riFIER- CHARGER  48-V  DC.  SOA.  1 |. 
'240  V AC.  50/60  HZ;  LORAIN  RL50ES0 


BATTER*  RACK.  2-TIER.  SEISMIC  ZONE  1 


RESTRAINTS.  EXIDC  80437-72 


[597S-X-J01-352S 


248SSE 


BAnER*  RACK.  2-TIER.  SEISMIC  ZONES  2.  3, 


AND  4 RESTRAINTS.  GOULD  S07-074478-666 


24854E 


BATTER*  RACK.  2 TIER.  SEISMIC  ZONES  2.  3 


248530 


AND  4 RESTRAINTS.  GOULD  S07-Q781 48-686 


BATTER*  RACK.  2-TirR.  SEISMIC  ZONE  1 
RESTRAINTS.  GOULD  S07-078148-333 


24852C 


•MEN6CNCY  BATTERY  SAFETY 


IEITER.  500-VA.  48-V  OC  TO  1 20- W AC.  10. 
HZ . LORAIN  NAAS01B 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  3 AMD  4 


24481N 


RESTRAINTS.  C I J RD-901-9-EPI1 


BATTER*  RACK.  2- TIER,  SEISMIC  ZONES  f 4N0  2 


RESTRAINTS.  C 4 D RQ-9Q1-9-EPI 


PANEL.  (22)  0-5A  FUSE  POSITIONS, 


BAnER*  RACK.  2-TIER.  SEISMIC  ZONES  3 AMO  4 


UN  43*8-405 


RESTRAINTS.  CAD  RD-801-9-EPI I 


PANEL.  *OUR  0-30A.  SIXTEEN  0-5A  FUSE 
’IONS.  LORAIN  4318-407 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  1 ANO  2 
RESTRAINTS . CIO  R0-801-9-EPI 


PANEL.  SEVEN  0-30  FUSE  POSITIONS 
!N  4316-715 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  3 ANO  4 
RESTRAINTS.  CID  RQ-8Q1-6-EPII 


2484  9A 


PANEL.  TMO  61-400A  FUSE  POSITIONS 
UN  4316-002  


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  1 AND  2 
RESTRAINTS.  CID  RD-801-6-EPI 


24848Z 


|L*ER.  DECENTRALIZING.  SOA.  LORAIN  4828-066 


ILTER,  DECENTRALIZING  2SA.  LORAIN  4826-075 
LICYROlYTE.  15-GAL  CONTAINER.  1.400  SPECIFIC 


BATTERY  RACK.  2-TIER.  GOULD  S07-074478 


fCTROl'TE.  5-GAL  CONTAINER.  1.400  SPECIFIC 


BATTERY  RACK.  2-TIER.  GOULD  S07-078148 


rERY  RACK.  2-STEP.  SEISMIC  ZONE  4 


BATTER*  RACK.  2-TIER.  CID  RO-901-9 


BATTER*  RACK.  2-TIER.  CIO  R0-801-9 


rERY  RACK.  2 STEP.  SEISMIC  ZONES  2.  3, 
4 RESTRAINTS.  fJJDE  8*020-84 


BATTERY  BANK.  LEAO/CALCIUM-ACIO.  23-CELL 
1008  AH.  GOULD  NCX-1008 


rE«Y  RACK.  2-STEP.  SEISMIC  ZONES  2.  3. 


4 RESTRAINTS.  EXIDE  81730-108 


BATTERY  BANK.  LEAO/CM.CIUM-ACID.  23-CELL 


rf*Y  RACK.  2-STEP.  SEISMIC  ZONE  1 


BAnER*  BANK.  lEAD/CAlCIl*-ACIO.  23-CEll 


[RY  RACK.  2-STEP.  SEISMIC  ZONES  2.  3, 


4 RESTRAINTS.  EXIOE  81727-72 


RY  RACK.  2-STEP.  SEISMIC  ZONE  1 


ITRAINTS  ,?)  51210.  f»!OC  8045 0-77 


ERT  RACK.  2-STEP.  SEISMIC  ZONES  2.  3, 
4 RESTRAINTS.  GOULD  S07-074S1 6-688 


[RY  RACK.  2-STfP.  SEISMIC  ZONE  1 


'RAINTS.  GOULD  SO 7 074518-333 


BATTERY  BANK,  l EAO/CAlCIUM-ACIO.  23-CtLL 
340  AN.  GOULD  NCI-340 


24633P 


ITTERY  RAfK.  2-STEP.  SEISMIC  ZONES  2.  3 


4 RESTRAINTS.  GOULD  S07-0781 88-1*6 


24832E 


OCSCMIMTIQII 


2-STEP.  SEISMIC  ZONES  3 ANO  4 


ITRAINTS.  CIO  R0-903-9-EPII 


LIST  OF  MATERIALS 


OS  ARMY  COMMUNICATIONS* ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 


48V  DC,  50  A 
BASIC  BATTERY  FACILITY 


DESCRIPTION 


2 


1.  FACILITY  ENGINEER  MOTES: 

A.  PROVIDE  AND  INSTALL  A *00-  TO  800-CFM,  ELECTRIC,  SPARK  - 
PROOf  EXHAUST  FAN  IN  THE  BATTERY  ROOM  WITH  ON/OFF  SWITCH 
LOCATEO  OUTSIDE  NEAR  THE  BATTERY  ROOM  ENTRANCE  DOOR. 

B WALL  IN  UNNECESSARY  DOOR,  Hi  NOON.  OR  OTHER  OPENINGS  WITH 
MASONRY. 

C.  ERECT  A PERMANENT  PARTITION  OR  WALL  FROM  FLOOR  TO  CEILING. 

D.  PROVIDE  AND  INSTALL  AN  ENTRANCE  DOOR  * 3*-3"  WIDE  AND 
6' -3"  HIGH  WITH  LOCKING  DEVICE  ON  THE  DC  EQUIPFCNT  RCCM 
DOOR. 

E.  PROVIDE  A T"  OR  HIGHER  DOUR  SILL  TO  CONTAIN  LIQUIDS  WITHIN 
THE  BATTERY  ROOM. 

F REMOVE  ANY  EXISTING  NORMAL  LIGHTING  FIXTURES.  SWITCHES. 
ELECTRICAL  OUTLETS.  ANO  UNUSED  ELECTRICAL  WIRING  IN  THE 
PROPOSE 0 BATTERY  ROOM. 

G.  REMOVE  ANY  UNNECESSARY  KATERS  AND  PLIMING. 

H.  IF  A FLOOR  ORAIN  IS  USEO  IN  THE  BATTERY  ROOM.  PROVIDE  A 
LEVEL  AREA  ( • 1/8" J FOR  THE  8ATTERY  BANK.  SLOPE  THE 
REMAINING  FLOOR  AREA  TO  THE  DRAIN.  THE  DRAIN  SHOULD 

BE  ROUTED  TO  AN  ACID  CATCH  BASIN  WHERE  ACIO  CAN 
BE  NEUTRALIZED  ANO  DRAINED  OR  PIMPED  INTO  THE  SEWER  NET- 
WORK IN  CASE  OF  LARGE  SPILLS.  IF  A DRAIN  CANNOT  BE  USED. 

AN  ACID-PROOF  TUB  (CONCRETE  OR  OTHER)  MUST  BE  PROVIDED 
UNOCR  THE  BATTERY  RACK  TO  CONTAIN  POTENTIAL  SPILLS.  (SEE 
SHEET  *.  TABLE  J.  FOR  BATTERY  RACK  OIFCKSIONS.) 

I PATCH  ANY  HOLES  ANO  PAINT  THE  TUB.  WALLS  (TO  A HEIGHT  OF  S’). 
AND  FLOOR  WITH  AN  ACID-RESISTANT  COATING.  PAINT  THE  REMAIN- 
ING MALL  AND  CEILING  TO  MATCH  THE  OTHER  AREAS.  PATCH  ANT 
PAINT  THE  OC  EQUIPMENT  ROOM  TO  MATCH. 

J PROVIOE  ANO  INSTALL  SPARK-PROOF  LIGHTING  FIXTURES  IN  THE 
BATTERY  ROOM  WITH  THE  ON/OFF  SWITCH  LOCATED  OUTSIDE  THE 
BATTERY  ROOM  DOOR.  MINIMUM  ILLUMINATION  SHOULD  BE  30  FOOT- 
CANOlES  3 FEET  ABOVE  THE  FLOOR.  PROVIDE  ANO  INSTALL 
FLUORESCENT  LIGHT  FIXTURES  IN  THE  DC  EQUIPMENT  ROOM.  RE- 
QUIRED ILLUMINATION  IS  - SO  FOOT-CANOLES  3 FEET  ABOVE  THE 
FLOOR. 

K.  PROVIDE  ANO  INSTALL  AUTOMATIC  EMERGENCY  LIGHTING  TO  ILLU- 
MINATE THE  DC  EQUIPMENT  RACK  FRONTS  ANO  DOOR  DURING  AC 
POWER  FAILURES. 

L PROVIOE  LONG-TERM  ENVI'  '’“MENTAL  CONTROL  TO  KEEP  THE  BATTERY 
ANO  OC  EQUIPFCNT  ROOMS  ^EN  60°F  (1S.6*C)  AND  8S°F 
129.40C)  ANO  A RELATIVE  .*M1D1TY  RANGE  OF  ZO  to  60  PERCENT. 
OCCASIONAL  TEMPERATURE  ANO  HUMID ITT  VARIATIONS  ABOVE  AND 
BELOW  THE  ABOVE  LINITS  ARE  PERMISSIBLE 

M.  PROVIDE  ANO  INSTALL  A COLD  WATER  DELUGE  SHOWER  HE AO  ANO 
EYEWASH  STANO. 

N.  PROVIOE  AN  OPENING  FOR  THE  OC  POWER  DUCT  BETWEEN  THE  OC 
EQUIPMENT  ANO  BATTERY  ROOMS. 

0 PROVIOE  OPERIRGS  IR  THE  CEIL IR6/WALL  FQR  THE  AC  ANO  OC  PO*R 
DUCTS  BETWEEN  THE  DC  POWER  ANO  COWUII  CAT  IONS  EQUIPFCNT. 

2.  gmHICATTOWS  ENGINEER 


A.  THIS  LAYOUT  IS  TYPICAL  FOR  A BATTERY  FACILITY  LOCATION  ON 
THE  SMC  FLOOR  WITH  THE  COFBWlCATIONS  EQUIPMENT. 

B *WI  INVERTER  FROM  O.S  TO  1 KVA  CAN  BE  INSTALLEO  TO  PROVIOE 

1Z0-V  AC.  U,  S0/60  HZ  POWER  FOR  CRITICAL  AC-POWCREO  EQUIPFCNT. 

C.  THE  DUCTS  BETWEEN  THE  BATTERY  FACILITY  ANO  COFBUIJ  CAT  IONS 
EQUIPMENT  SHOULD  CONTAIN  AN  INSUlATINC  COUPUNf  NEAR  THE 
PENETRATIONS  IN  THE  OC  EQU1WCNT  ROOM  TO  PREVENT  ELECTRICAL 
NOISE  FROM  THE  OC  POWER  RACKS  FROM  BEING  COROUCTEP  TO  THE 
COFBWll  CAT  IONS  EQUIPMENT  ALONG  THE  FCTAl  OUCTS. 

0.  AFTER  All  CABLES  ARE  INSTALLED.  SEAL  THE  INSIDE  Of  THE  X 
OUCT  AT  THE  PENETRATION  BETWEEN  THE  BATTERY  ANO  X EQUIP- 
MENT ROOMS  WITH  NONHARXNING  SEALER  TO  PREVENT  CONDUCTION 
Of  GASES  TO  THE  X EQUIPFCNT  RACKS. 

E.  GROUNO  THE  BATTERY  RACK  ONLY  IF  LOCATtO  WITHIN  6 FEET  X A 
LIGHTNING  DOWN -CONOUC TOR. 


REVISION 


ZONE 

REV 

DESCRIPTION 

DATE 

APPROVED 

302) 

1 KVA 

WAAI028 

42-56 

6.1 

26.2 

120 

60 

70 

26-1/4 

23 

15 

220 

RACK 

1.  GENERAL  ENGINEER  NOTES: 

A.  THE  RACK  LINEUP  SHOULD  BE  OPTIMIZED  FOR  THE  PARTICULAR 
APPLICATION.  RACKS  SHOULD  BE  EASILY  ACCESSIBLE  FOR 
MAINTENANCE.  RACKS  SHOULD  ALSO  BE  PLACED  FOR  NININUt 
AVERAGE  CABLE  LENGTHS  TO  ALL  CONNECTED  EQUIPfCNT. 

B.  SPACE  IS  REQUIRED  IN  BACK  OF  ALL  EQUIPfCNT  RACKS. 

MINIMUM  CLEARANCE  IS  24  INCHES.  OCSIRABLE  DISTANCE 
iS  36  INCHES  OR  GREATER. 

C.  ONE  S IOC  OF  THE  EQUIPfCNT  LINEUP  CAN  BE  PLACED  AGAINST 
A HALL  OR  OTHER  EQUIPMENT.  IF  PLACED  AGAINST  A HALL. 

ALLOW  A MINIMUM  OF  4 INCHES  OF  CLEARANCE. 

2.  GENERAL  INSTALLER  NOTES: 

A.  RECTIFIER-CHARGER  AND  CONTROL  RACK  INSTALLATION  STEPS. 

(1)  INVENTORY  MATERIAL  AND  EQUIPfCNT  AMO  INSPECT  FOR  DAMAGE. 

(2)  LAY  OUT  EQUIPMENT  FLOOR  AND  ESTABLISH  REFERENCE  WORKING 
LINES  ANO  LOCATION  POINTS. 

(3)  DETERMINE  FLOOR  POSITION  ANO  BOLT  THE  RECTIFIER-CHARGER 
AND  CONTROL  RACKS  TO  THE  FLOOR. 

(4)  BOLT  THE  RACKS  TOGETHER  NEAR  THE  TOP. 

(5)  INSTALL  THE  RECTIFIER-CHARGERS  IN  RACKS  1 AND  2. 

(6)  ASSEMBLE  THE  DISTRIBUTION  RACK. 

(7)  INSTALL  THE  AC  ANO  DC  POWER  OUCTS  OVER  THE  RACKS  ANO 
INTO  THE  BATTERY  ROOM. 

(8)  INSTALL  DC  POWER  CABLES  UP  TC  THE  BATTERY  TERMINALS. 

BUT  DO  NOT  CONNECT  TO  THE  BATTERY  AT  THIS  TIIC.  (TAPE 
THE  ENOS  OF  THE  CABLES  TO  PREVENT  ACCIDENTAL  CONTACT.) 

(9)  INSTALL  AC  AND  REMAINING  OC  POWER  CABLES. 

(10)  COMPLETE  WIRING  OF  THE  RECTIFIER-CHARGER  MO  CONTROL 
RACKS. 

(11)  AFTER  ALL  CABLES  ARE  INSTALLED.  PROVIDE  A BARRIER  INSIDE 
THE  OUCT  WERE  IT  CROSSES  BETWEEN  THE  BATTERY  MC  OC 
EQUIPfCNT  ROOMS. 

B.  TESTING  SHOULD  BE  PERFORMED  IN  ACCORDANCE  WITH  SECTION  7 OF 
THIS  SEIP. 

NOTE: 

301.  SELECT  THE  APPROPRIATE  FUSE  PANELS  FOR  LOCAL  DISTRIBUTION. 

SEE  SHEET  11.  COVER  UNUSED  RACK  SPACE  WITH  BLANK  PANELS. 

302.  SUITABLE  ALTERNATE  INVERTERS  ARE  LAMARCHE  A5 1-500 -48V  (500  VA)  AND 
A51-1K-48V  (1  KVA). 

303.  IF  A 1 -KVA  INVERTER  IS  TO  BE  INSTALLED  AND  OPERATED  AT  FULL  LOAD 
(26.2  A OC).  A 5QA  DECENTRALIZING  FILTER  NAY  BE  INSTALLED.  THE 
RACK  ADAPTER  KIT  IS  MOT  REQUIRED  FOR  THE  50A  FILTER. 
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LOAD  VOLTS  (NOTE  $05)7 


-48V  DC 
LOAD  WIRES 
(0-30  A FUSES) 


-48V  DC 
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(NOTE  501) 
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® 

J 


3^.0)  I 


I KVA 
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NEAT  BAFFLE 
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RECT -CNGR 
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FIGURE  5 

DC  POWER  RACK  WIRING -REAR  VIEW 


Ml.  LOAD  DISTRIBUTION  WIRE  SIZES  MUST  BE  CHOSEN  BY  LOAD  CURRENT 
AND  LOOP  DISTANCE. 

M2.  »USf  PANELS  ARE  INSTALLED  AND  WIRED  »WEW  LOCAL  DISTRIBUTION 
IS  USED.  INSTALL  AND  WIRE  PANELS  TO  NEET  SITE  REQUIREWNT. 

503.  OBSERVE  HJN1NUM  BENDING  RAOII  FOR  LARGE  CABLES.  USE  CARE 
IN  BENOlNG  CABLES  TO  PREVENT  QAHAGE  TO  CABLE  INSULATION. 

504.  INSTALL  NUMBER  ANO  SUE  OF  CABLES  TO  DISTRIBUTION  PANELS 
IN  RACK  92  TO  UNIT  THE  VOLTAGE  OROP  TO  0.35V 

505.  FORM  THE  CABLE  TO  RELIEVE  THE  STRESS  ON  THE  METER  SHUNT. 

FIG  22) 

506.  KEEP  THE  CONNECTING  WIRES  TO  THE  CAPACITOR  FILTER  PANEL  AS 
AS  SHORT  AS  POSSIBLE. 


FIG  2D 


507.  PUNCH  OUT  THE  2- INCH  KNOCKOUT  IN  THE  COVER  PLATE  ANO  INSTALL 
THE  BUSHING  WITH  LOCKNUT. 
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REVISION 


DESCRIPTION 


THE  HE  TER  TERMINALS  MAY  BE  REVERSED  FROM  THE  HAY  SHOWN. 
CONNECT  TO  THE  CORRECT  TERMINALS  AS  MARKED  ON  THE  METER  CASE. 

FORM  THE  I/O  AWG  CABLES  AM)  SECURE  THEM  TO  RELIEVE  STRESS 
ON  THE  SHUNT  TO  PREVENT  DAMAGE . 

USE  BLACK- INSULATED  WIRE  FOR  ALL  (-)  WIRING  ANO  »ITE 
WIRE  FOR  ALL  (♦)  METER  ANO  SWITCH  WIRING. 


8 


4 


I 0.  40  A,  120V 
I 0,  25  A,  220V 


SEE  SH  9. 
DETAILS  C a 0 


SEE  SM  9. 
DETAILS  C8D 


CHARGER 

BUSES 

(-)  * I/O 

nAWG 

BLK 


GRN 

AC  PROT 


FROM 
120V  AC 
60  HZ,  I 0 
POWER  PANEL 
OR 

220V  AC 
50  HZ,  I 0 
POWER  PANEL 


© © 


48V,  50  A 
RECT-CHGR  # r 


(NOTES  lOOI. 
1002  8 1003) 


RFA  HI/LO 
VOL  . 


10.  40  A.  120V  SE E SH  9 AWG 

I 0.  25  A.  220V  DETAILS  CaW  BLK 


GRN 

AC  PROT 


© © 


48V.  50  A 
RECT-CHGR  # 2 


(NOTES  1001. 
1002  a 1003) 


RFA  HI/LO 
v VOL  , 


REMOTE 
SENSE  LEADS 


♦ #4  AWG  WHT 


SEE  SH  9. 
DETAILS  C 5 D 


OPTIONAL 

BATTERY 

OISC 

SWITCH 


23 -CELL 
BATTERY 
BANK 


50  8V  FLOAT 
53  SV  EQUAL  IZE 


0 I/O  AWG  BLK 


#1/0  AWG  WHT  - 


FIGURE  13 

SCHEMATIC  DIAGRAM  OF  -48V,  50A  BASIC  BATTERY  FACILITY 
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REVISION 

DESCRIPTION 


DATE  lAPPROVED 


LOW  VOLTAGE 

DISCONNECT 

PANEL 


RFA  - RECTIFIER  FAIL  ALARM 


411/0  AWG  BLK 


#1/0  AWG 
BLK 


■(-)  TO  FUSE  PANEL 


H/L.  Hl/LO  • HIGH  OR  LOW  VOLTAGE  At  ARM 
R8  • REMOTE  BATTERY  SENSE  LEAD  1-) 

RG  - REMOTE  GROUNO  SENSE  LEAO  (♦) 
t - NUWER  Of  CONDUCTORS 


CONTROL  CIRCUIT 
LOW  42  V 
HIGH  49V 


(NOTE  1004) 


optional  panel 


Xa)  1 

f*  r 

0-73  A ( 

N ^ 

>'75V 

- (♦)  TO  48V  RTN  BUS 
-(-) TO  FUSE  PANEL 


• TO  ALARM  TB 


1001.  THE  RECTIFIER-CHAR6ERS  ARE  FILTERED  FOR  WIDEBAND  ELECTRICAL 
NOISE  NOT  TO  EXCEED  ?00  «Vp-p  WITH  ThE  BATTERY  BANK  CONNECTED 
AND  A RESISTIVE  LOAO.  THEY  ALSO  CONTAIN  AUTOMATIC  CURRENT 
LIMITING  CIRCUITS  TO  PREVENT  SHUTDOWN  ON  TEMPORARY  OVERLOADS. 

1002.  DC  POWER  EQUIPFCNT  NETAl  WORK  MIST  BE  KEPT  ISOLATED  FROM  SIGNAL 
GROUND  CONDUCTORS  TO  PREVEN)  CONDUCTION  OF  ELECTRICAL  NOISE 

TO  COMMUNICATIONS  EQUIPFCNT. 

1003.  RECOMCNOCD  AC  INPUT  WIRING  AND  CIRCUIT  8REAKER  PROTECTION 
FOR  THE  RECTIFIER  CHARGERS  IS:  120  VAC.  ?#.  60HZ.  (8  AWG 
WIRING  AND  40  AMP  BREAKER) ; 220  VAC,  If.  SOME.  (#10  AWG 
WIRING  AND  25  AMP  BREAKER) 

1004  THE  lO- VOLTAGE  DISCONNECT  PANEL  IS  ONLY  RECOMMENDED  FOR 
USE  IN  THE  8-HOUR  UNMANNED  INSTALLATIONS. 

IOOS.  THE  LOAO  VOLTAGE  CAN  BE  OBTAINED  FRQN  THE  RECTIFIER-CHARGER 
VOLTICTERS  THE  LOAD  CURRENT  IS  THE  SIM  Of  THE  RECTIFIER- 
CHARGER  AHPMCTER  READINGS.  WHEN  THE  BATTERY  IS  FULLY  CHARGED. 


(♦)  TO  RTN  BUS 


rCWY  FACILITY 


MIS0, Is 


MIT  K)  or 

**  *’  1.  D~ 


D 50470 


3 


2 


• T0  25AL-C  FILTER  (SEE  SH  13, 

• TO  M/W  RADIO  PWR  SUPPLY  A 

• TO  M/W  RADIO  PWR  SUPPLY  B 

.TO  ANALOG  OR  DIGITAL 
MUX  PWR  SUPPLY  A 

. TO  ANALOG  OR  DIGITAL 
'MUX  PWR  SUPPLY  B 


3 


2 


ZONE 

0 

DESCRIPTION 

DATE 

APPROVED 



U 

"01.  THE  L0- VOLTAGE  DISCONNECT  PANEL  IS  ONLY  RECOWCNDED  FOR  USE 
IN  THE  9-hOUR  UNMANNED  INSTALLATION. 

1102.  AUUAI  FUSING  ANO  DISTRIBUTION  MIRE  SIZES  MILL  DEPEND  ON 
LOADS  AND  LOOP  DISTANCE  TO  THE  EQUJPWNT  BEING  SUPPLIED. 

1103.  THE  DISTRIBUTION  SHOWN  IS  TYPICAL  FOR  A MICROWAVE  TERMINAL 
STATION  AND  DOES  NOT  REPRESENT  ANY  ACTUAL  DISTRIBUTION. 

THE  NUMBER  ANO  TYPE  Of  LOAD  PANELS  USED  MUST  BE  CHOSEN  FOR 
SPECIFIC  REQUIREtCNTs. 

1104.  THE  Oc  REFERENCE  GROUNO  CONDUCTOR  SHOULD  BE  CONNECTED  TO  THE 
MAIN  STATION  GROUND  POINT  UN  GROUNO  80X)  OR  AS  CLOSE  TO 

the  exterior  earth  grouno  electrooc  network  as  possible. 


NONE 


3 


2 


I 


WCV1SICIW 

DtSCNiPTCN 


I*.  SW.  INVERTER  *C  POWER  PKNEl 
II  l KVA  OR  LARGER  INVERTER 

INOTE  1 30 « I REPRESENTATIVE  loads 

10 A » N SA  INOTE  l»TI 

-r' — f~4 T' — \ 

I 1 h DC  POWER  SUPPLY  #1 


DC  POWER  SUPPLY  #2 


=3" 


1301.  Ml  l-C  OICXNTRALIIIMG  HlTH  IS  ROT  KQUlXD  HIT*  TX  SOOYA 
IRVEATEA 

' 30i  a smcHftOMiiu  circuit  an  k us to  if  tx  inana  mouw 

MATOCS  TX  PRIMARY  XMl 

1303.  TX  AUTOMATIC  TRAMS  Ft  A SMlTO*  IS  FACTORY  1ISTAUE0  AS  MRT 
Of  TX  IRYlRTt* 

'304  TX  INVERTER  POWER  PAMCiS  SHOULD  AC  IMUUOCO  IR  TX  CIP. 

' JOS.  TX  UWtATEA  1I0-I  AC  PQXA  OUTLET  STRIP  IS  H AOOITIOI  TO 

TX  REGULAR  UTILITY  POWER  OUTLET  STRIP  PROVISO  AS  PART  Of 
TnE  CARIXT.  TX  TWO  STRIPS  CAM  IE  MOWED  (ft  OPPOSITE 
SIDES.  lAICl  EAO. 

1306  IT  IS  PAEFERASlE  .’0  OPERATE  THE  1 RYE  A TER  WITH  A 

float !mg  oc  ixvn  to  privert  dc  omherts  ir  grow 

erMOuCTOAS.  I THERE  IS  AlIEAOY  A DC  .ROW  RE Ft  AE MCE 
MIAE  TO  TX  (•)  SIDE  OF  TX  IATT£Ry  FACILITY.)  IF 
AEMOYMlE  Of  TX  GAOMC  STRAP  FRffli  TX  (♦)  TEWIRAl 
Of  TX  IRVEATEA  X SUITS  IR  EtCXSSIVf  ELECTRICAL  ROISE 
AT  TX  (♦)  LOAD  IAAS.  LEAVE  TX  STRAP  ORftECTED. 

1307.  TX  TOTAL  LOAD  X«T  K LIMITED  TO  TX  MUIXft  CAPACITY  Of 
TX  IWCATE*. 


AC  - POWERED 
0/W  PANEL 


ESSENTIAL 
TEST  EQUIP 


(MOTE  1305) 


FIGURE  19 

INVERTER  120V  AC  POWER 
OUTLET  STRIP  IN  CABINET 


lid 


8 


SCREW.  CAP  3/8-16  * 1-1/2“.  ME*  HD  STEEL 


SCREW.  MACH,  STEEL.  CAD  PlTD.  1/4-20  X 1' 


SCREW.  CAP.  BRASS.  1/4-20  X S/8' 


SCREW. 


PROTECTIVE  SCREEN  23“  « 36“  LORAIN  4141-406 


53 10- 00- SSO- 2490 


5310-00-141-3034 


LUG.  TERMINAL,  #22  AWG.  168  STAKQN.  RA-1123 


LUG  AOAPTER.  ANGLE.  LORAIN  3627-S3I 


LOCKNUT , CONDUIT.  2\  TIB  #146 


KEY  SWITCH.  3C . LORAIN  2S23-314 


JUMPER.  SQUARE  D.  TYPE  9080-JCA-6 


INSULATING  MOUNTING  ASSEMBLY  23“  I 4 


l ORA  IN  4131-036 


HEAT-SHRINK  INSULATOR.  4/0-400  MCM, 
TAB  MS40-400 


HEAT  BAFPLE . 23“  X 3-l/?“.  LORAIN  4133-024 


GROUND  BAR.  COPPER.  700A.  23'  NTG, 


TUSE  PANEL  BUS  BAR.  2 PNLS.  LORAIN  3476-102 


218S1I 


2398SE 


181 591 


03618W 


03501C 


^035386 
0350  TW 


6146  00-990-2999 
[6145-00-990-3000 


2 4401 Q 


03540# 


5920-00-284-9217 


TUSE . GRASSHOPPER . 7-1/2A,  GTE  027087A11 
rUS( . GRAK SMOPPf R . 5A.  8USSPMN  35H 


5920-00-857-8418 

5920-00-122-3775 


SCREW.  MACM.  10-32  * 1“  lG.  PAN  HEAD 


24404F 


PANEL.  BLANK , 23"  X l-J/4".  LOMlM  3531-106 


24863C 


NUT.  PLAIN.  HEX.  STEEL.  CAD  PLTD.  #8-32 


MOUNTING  CHANNEL.  SQuARI  D.  TYPE  1828-C22X38 
LUG.  TERMINAL.  #18-14  AWG . TA8  RB864 


LUG.  TERMINAL  . #8  *WG . TAB  ST  Alt  ON  RD367 


LUG.  TERMINAL . #20  AwG . tab  RA863 


S180-00-JQI - 3518 
5180-00-J01  - 3523 


fUSE  BLOCK,  10  POLES.  1 1 TTLETUSE  556010 


FUSE.  TYPE  70  i INDICATING  Al ARM)  1-1/3A. 

LORAIN  2486-208 

FUSE.  6A,  2509,  LOAAIW  2483-505 

FUSE.  SAB.  SLO-BLO.  ISA.  LITTLE  FUSE  S2301S 
FUSE.  SAB.  SLO-BLO.  HA.  i ITTLEFUSE  8UBI0 


EUSE.  SAB.  SLO-BLO 

. SA.  LiniEFUSC 

S23005 

EUSE . SAB.  NORMAL  . 

ISA.  LITTLEFUSE 

SI  401 S 

EUSE.  SAB.  NORMAL  . 

IOA.  UTTLEFUSE 

SI 4010 

EUSE.  SAG.  NORMAL . 

8A , UTTLEFUSE 

SI  2008 

FUSE.  SAG.  NORMAL. 

SA.  UTTlEFUSE 

51 2006 

FUSE.  SAG.  NORMAL. 

3A.  LITTLEFUSE 

SI  2003 

FUSE.  SAG.  NORMAL  . 

2A.  LITTLEFUSE 

SI  2002 

FUSE.  SAG.  NORMAL. 

1A.  LITTLEFUSE 

512001 

FUSE,  3AB.  ISA.  2S0  V . UTTlEFUSE 

31 401 S 

FUSE.  3AB.  ALARM. 

SA.  UTTLEFUSE 

FUSE.  3AB.  AlABM. 

4A , BUSS 

FUSE.  3A6.  ALARM. 

M.  UTTLEFUSE 

FUSE.  3AB,  ALARM. 

M.  BUSS 

FUSE.  3AB.  ALARM. 

2A.  UTTlEFUSE 

fuse.  3ab.  alarm. 

2A.  BUSS 

EUSE.  MB.  ALARM. 

1A.  UTTlEFUSE 

FUSE.  MB.  ALARM. 

1A.  BUSS 

FUSE.  1/4A  WITH  10  Of*  RESISTOR.  LORAIN 

2486-203 

FUSE.  INDICATING. 

Type  70.  SA 

FUSE.  INDICATING. 

TYPE  70.  3A 

WIRE.  ELEC.  TW  20  AW6  BLU  STB.  BELOCN  8919-1 
WASHER.  LOCK,  SPIIT,  STEEL.  3/8" 

WAVE*.  TO.  S«*l!T.  ' *Ml  . '*0  ’LTD.  • 4 
WAVE#  « . . #1 

WASHER,  LOCK.  SPLIT.  STEEL.  CAP  PlTD,  <8 
HAVfR.  • ■ ■ RPON.’E  . 1/4“ 

ttfSHCR.  PLAT.  STEEL  . 1 8- 

WA  AT.  SB*'  . ■ 4 

WASHER.  FLAT.  Tffl  . A 

HASMfo.  flat,  *<i,  . #)0 
WASHER.  FLAT.  STEEL  , x.  #1  U . ## 

TRANSIENT  PEAK  LIMITER  - ANU.  23*  i V MOV . 1 

1 3QA  lAw  DWG  STD-WS  t,  J 

TERMINAL  STRIP . s 


248  IOC 


TERMINAL  BLOCK.  SQUARE  0.  TYPE  MMI  10 


NSN 


PANEL.  BLANK.  23“  X 

7".  LORAIN  JS34-103 

PANEL . BLANK.  23"  X 

6-1/4“ 

. LORAIN  3633- 106 

PANEL . BLANK.  23“  X 

3-1/2“ 

. LORAIN  3S32-112 

NS  NR 

NSNR 

NSNR 

JNSNR 

NSNR 

NSNR 

NSNR 

5920-  00-  280^3469 

NSNR 

NSNR 

NSNB 

NSNB 

5920-01 -007- S677 
6920-00-806-3152 


244 38G 
24437F 
244381 
217242 
^44  360 
244 34C 
244338 
2444SG 
244481 
2 4 447 f 
2444GQ 
2444  SC 
24444B 
2444 1A 
244422 
2444 1J 
~?44?9W 


23988k 

244?8h 

244276 

24426E 

2 441 / A 

244312 

172172 


_ NSNB 

I S820-00- J01  - IJtOl 


NSNB 

6310-00-637-9641 
5310-00^08-6381 
5310-00-045-12961 
6310  00^045-  3299 
S3 1 0 - 00-  942-  >108 
6110-00-.TN7  ’491 
6310-00- 764-4137 1 
si'r.  m 141  17<>5 
4310-00-187  08 34 
Sim  oo  187-0833 
NSNR 


I 194  I 0367QN 
M93  I 0653SA 


, TM,  STR,  8 AM6,  TEU  IMS,  600v 
(L[C.  TW,  STR.  6 AWG.  BLK,  US,  600V 
, ELEC,  TW.  STR,  6 AWG,  WHT,  IRS.  600V 
, SINGLE  COMO.  8 AWG  BLK.  SOL.  INS,  600V 
v.  CONO.  8 AW6  WHT.  SOL,  INS.  600V 
, SINGLE  C0H0.10  AMS  BLK,  SOL.  iNS  600V 
, SINGLE  COHO.  10  AWG  WHT.  SOL,  INS  600V 
, ELEC,  TW.  <12  AWG,  TEL,  SOL,  INS,  600V 

■ 14  AWG.  WHT.  SOL.  600V.  INS 
. 14  AWG.  BU.  SOU  600V  ^]NS 

■ ELEC.  TW.  18  AWG  REO.  SOL.  INS.  600V  ~~ 
, ELEC.  TW.  18  AWG  BLK.  STR,  INS 

, ELEC.  TW.  18  AWG  WHT.  STR.  IRS 


614S-00-0S0-: 

614S-00-0S0-I 


DESCRIPTION 

LIST  OF  MATERIALS 


DESCRIPTION 

LIST  OF  MATERIALS 


2 


FUSE.  GRASSHOPPER,  3A,  BUSSNAN  3SG 


FUSE.  GRASSHOPPER.  2A.  BUSSMAN  3 SI 


fust,  grasshopper.  i-i/3a,  bussman  jsb 


EXPANSION.  SHIEIO,  3/8’  - 18.  NACM  BOLT 


COPPER  STRiP.  1/2’  M,  S'  L,  1/32’  THICK 


CONNECTOR.  T MO- HAY,  T»  32511 


COMPOUND.  SEALING.  NONHARDENING  PERMAGUH 


CAPACITOR  FILTER  PANEL.  23'  X 7’.  IAM  OMG 
STD-M5-OOOJ 


CA8LE.  3-COND,  STR.  J»S.  18  AMG.  BELOEN  9219 


CABLE.  2-CONO.  STR.  INS.  18  AMG.  BELOEN  8471 


CABLE.  SINGLE  COND.  STR.  INS.  600V.  #4/0 
AMG.  BLK 


CABLE.  SINGLE  CONO.  STR.  INS.  800V.  #4/0 
AMG.  MMT.  ANiXTER  38-4041 


CABLE.  SINGLE  CONO.  STR.  INS.  600V.  #2 
AMG.  mht 


CABLE.  1 I'PR,  #22  AMG.  BELOEN  8765 


SMITCH.  SAFETY  2-POU.  240V.  200A. 
SO  0 Q0260NATS 


SHUNT  A CONTACTOR  PANEL  ASSY.  100- A. 
CONSISTING  OF 

CONTACTOR.  LORAIN  4377-009 
PANEL.  MOUNTING.  LORAIN  3S32-162 
METER  SHUNT.  10Q-A.  LORAIN  2982-712 


jhhhh ■ 


RECT1F 1ER-CHARGER.  48-V  OC.  100-A.  3-f, 
208-V  AC.  80  HZ.  LORAIN  IRMIIOOOSO 


METE*  PANEL  ASSEMBLY.  CONSISTING  OF 
*?£*  PANEL.  E/M  7S-Y0IT  DC  VOLTMETER 
AMMETER.  1S0-A.  LORAIN  292S-774 
AMMETER  SHUNT.  1S0-A.  LORAIN  2982-713 


KIT.  EMERGENCY  BATTERY  SAf  TY 


INVERTER.  500-YA,  48-V  V.  TO  120-V  AC.  If. 
60  HZ.  LORAIN  MAA5018 


INVERTER.  I -JCVA,  48-V  OC  TO  120-V  AC.  If. 
60  HZ.  LORAIN  MAA1Q2B 


INVERTER.  2-KVA.  48-V  OC  TO  120-V  AC.  If 
50/80  HZ.  LORAIN  XM8G2028) 


INVERTER.  2-KVA.  48-V  OC  TO  120-V  AC.  If. 
80  HZ.  LORAIN  MAA202B 


FUSE  PANEL.  TMENTY-TMQ  O-SA  POSITIONS.  LORA 
43 18-405 


BATTERY  RACK.  2-TIER.  SEISMIC  ZOME  1 
RESTRAINTS  (2)  77406.  fXJDf  80438-84 


249180  | BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  2.  3. 
ANO  4 RESTRAINTS.  GOULD  S07-0744 78-868 


BATTERY  RACK.  2-TJER,  SEISMIC  ZONE  1 
RESTRAINTS.  G0W.0  S07-074478-333 


BATTERY  RACK.  2-TIft,  SEISMIC  ZONES  2,  3. 
ANO  4 RESTRAINTS.  GOULD  S07-0781 50-868 


B 


FUSE  PANEL.  FOUR  0-30A  8 FOUR  31-60A  FUSE 
POSITIONS.  LORAIN  4317-010 


FUSC  PANEL.  EIGHT  31-6<*  FUSE  POSITIONS. 
LORAIN  4317-009 


FUSE  PANEL.  TMO  61-4Q0A  POSITIONS.  LORAIN 
4316-002 


FUSC  P4NCL.  FOUR  81-4004  FUSE  POSITIONS. 
LORAIN  4317-012 


L»  vit/.'INi  f'  '.VI.' 


ELECTROLYTE.  15-GAL  CONTAINER.  1.400  S.G 


ELECTROLYTE.  5-GAL  CONTAINER.  1.400  S.G. 


CIRCUIT  BREAKER  CNCL.  E/M  TMO  50-A  MAIN. 
TMO  15-A,  TMO  10-A,  ANO  TMCNTY  5-A  OC 
BREAKERS.  CURTJS  271C8 


CfMF  CELL  PANEL.  3-V.  180-A.  23*  I 8-3/4 
LORAIN  4827-302 


BATTERY  RACK.  2-STEP.  SEISMIC  Z<*C$  ? AMO  3 
RESTRAINTS.  CHOC  84070-84 


BATTERY  RACK.  2-STEP.  SEISMIC  ZONE  1 
RESTRAINTS,  CHOC  84558-M 


•AnERY  RACK.  Z-STEP.  SEISMIC  ZONE  I 
RESTRAINTS  (2)  77048.  CHOC  8M51-94 


8ATTERY  RACK.  2-STEP.  SEISMIC  ZONES  2.  1 
ANO  4 RESTRAINTS.  GOUlO  507-074516-666 


DESCRIPTION 


LIST  OF  MATERIALS 


REVISION 


OESCMlPTON 


BATTERY  RACK,  2-STEP.  SEISMIC  ZONE  1 
RESTRAINTS.  GOULO  $07 -07451 6- 333 


BATTERY  RACK.  2-STEP.  SEISMIC  ZONES  2.  1 
ANO  4 RESTRAINTS.  GOUlO  $07-078190-666 


BATTERY  RACK.  2-STEP.  SEISMIC  ZONE  I 
RESTRAINTS.  GOULO  SO7-07819O-333 


BATTERY  RACK.  2-STfP.  SEISMIC  ZONES  3 AND  4 
RESTRAINTS.  CIO  AD-903-9-EPII 


BATTERY  RACK.  Z-STEP,  SEISMIC  ZONES  1 ANO  ? 
RESTRAINTS.  C * 0 RD-903-9-EPI 


BATTERY  RACK.  2-STCP.  SEISMIC  ZONES  3 ANO  4 
RESTRAINTS.  CIO  RO-903-3-EPII 


BATTERY  RACK.  2-STEP.  SEISMIC  ZONES  1 ANO  2 
RESTRAINTS.  C 8 0 R0-903-J-EPI 


BATTERY  RACK.  7-STCP.  It  IOC  84556-94 


BATTERY  RACK.  2-STEP.  EXIOE  80451-84 


84TTERY  RACK.  2-STEP.  GOULO  S07-074516 


BATTERY  RACK.  2-STEP.  GOUlO  SO7-07819O 


BATTERY  RACK.  2-ST£P.  CIO  RD-903-9 


BATTERY  RACK.  2-STEP.  CIO  R0-903-3 


BATTERY  RACK.  2-TIER.  SEISMIC  ZOMES  2 ANO  3 I 
RESTRAINTS.  EXIOE  84706-84 


BATTERY  RACK.  2-TIER,  SEISMIC  ZONES  3 ANO  4 
RESTRAINTS.  CIO  RO-901-9-EP11 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  1 ANO  2 
RESTRAINTS.  CIO  RD-901-9-EP! 


BATTERY  RACK.  2-TllR,  SEISMIC  20NES  3 4M0  4 
RESTRAINTS.  CIO  R0-901-3-EPII 


BATTERY  RACK.  2-T;£R.  SEISMIC  ZONES  1 4N0  2 
RESTRAINTS.  CIO  RD-901-3-EPI 


BATTERY  RACK.  2-TIER.  CHOC  B4539-B4 


RACK.  2-TIER.  GOUlO  S07-074478 


RACK.  2-TIER,  GOULO  S07-0781S0 


RACK,  2-TIER.  CIO  RQ-901-9 

RACK.  2-TIER.  C t 0 RO-901-3 


BANK.  I E AD/CALC  ltd- AC 10.  24-CELL. 
EXIOE  2GC-I1 


BANK.  lEAD/tALCltM-ACIO.  24-CELL. 
GOULD  NCX-1050 


BANK.  LEAD/CAICUM-ACIO.  24-CELL 

C A D ICT-tOOe  

BANK.  I (AO/ CAL  Cl  Id- AC  ID.  24-CELL 

EXIOE  2GC-9 

BANK.  I ( AO/ CAL  Cl  IPX- AC  (0.  24-CCU 

GOULO  NCI  - 87? 

BANK.  LEAO/CALCtlfl-ACID,  24-CEll 

C 6 0 LCT-B40  

BANK.  It AO/CALCUfX-ACIO.  24-CCll 

£1101  EU-7 

MNK.  I LAO/CALCIUM- ACID,  24-CEll 
GOULO  MCI- J80 


BAN*.  IE  AO/ CALCIUM- AC  10,  24-CEU. 
CIO  4LCY-7 


oescMimoM 


LIST  OF  MATERIALS 


EM 

HI 

HI 

K» 

HI 

B 

■ 

B 

1 

ca 

88 

MM 

| |B 

MM 

HI 

wm 

HI 

wm 

HI 

wm 

■B 

B 

■ 

B 

■ 

B 

■ 

■ 

■ 

a 

■ 

B 

■ 

B 

H 

B 

IB 

B 

■ 

B 

H 

B 

IB 

B 

n 

in 

a 

id 

id 

a 

id 

id 

BH 

id 

BH 

IB 

fl 

B 

B 

B 

Bi 

B 

Bi 

a 

B 

u 

B 

u 

B 

a 

B 

H 

B 
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US  ARMY  COMMUNICATIONS -ELECTRON  ICS 
ENGINEERING  INSTALLATION  AGENCY 


48V  DC,  100  A 

CEMF  CELL  BATTERY  FACILITY 


NO 

504  TO 


3 


2 


8 


AC  OUTPUT 
CONDUIT 
(NOTE  2E ) “ 


(NOTES  10  8 2 E ) 


INVERTER 
AC  CIRCUIT 
BREAKER 
PANEL 


*40‘-l30'(TYP> 


40V  DC 

CIRCUIT  BREAKER 
PANEL  (NOTE  2C) 


TYPICAL  48  V DC  BA' 
FACILITY  LAYO 

(NOTE  ?A) 


P5R 


FLOOR  DRAIN 
(NOTE  1 H) 


(NOTES  ID  a E) 


LIGHT  a EXH 
FAN  SWITCH 


(NOTE  10) 


50470 


bSSKS&CTO. 

l NOTE  26) 


- ••  ~ * • r 


REVISION 



ZONE 

V 

DESCRIPTION 

DATE 

APPROVED 

facility  lnginelk  worts 

A.  PROVIDE  AM)  INSTALL  A 400-  TO  800-0*.  ELECTRIC.  SPMK- 
PROOF  UhAUST  FAN  IN  THE  battery  noon  nith  on/off  switch 
LOCATED  OUTSIDE  NCAA  TMf  MTTENt  ROOM  ENTRANCE  0008. 

I *Ai i IN  JMECCSSARY  0008.  MlNOOW.  OR  0T*«  OPENINGS  WITH 
MASONRY. 

C.  ERECT  A PERMMENT  PARTITION  OR  HALL  FRO*  FLOOR  TO  CEILING. 

0.  P 80X1 01  AND  INSTALL  AN  ENTRANCE  0008  . 3-3*  MIDI  ANO 
f -3'  HIGH  MlTN  LOCKING  OEVICE  ON  TNI  OC  EQUIPMENT  NOON 
0008. 

E.  PROVIDE  A l*  OR  HIGHER  DOOR  SILL  TO  CONTAIN  LIQUIDS  NlTHIN 
Tm£  BATTERY  ROOM. 

F.  REMOVE  ANT  EXISTING  NORMAL  LIGHTING  FUTURES.  SNITCHES. 
ELECTRICAL  OUTLETS.  ANO  IMU5ED  ELECTRICAL  MIRING  IN  THE 
PROPOSE 0 BATTERY  ROOM. 

G.  REMOVE  ANY  UNNECESSARY  HEATERS  AND  PllMING. 

h if  a floor  drain  is  used  in  the  battery  room,  provioc  a 

LEVEL  area  (1/8*)  FOP  THE  BATTERY  BAN*.  SLOPE  TNI 
REMAINING  HOOB  AREA  '0  THE  ORA  IN.  THE  DRAIN  SHOULD 
BE  ROUTEO  TO  AN  ACIO  CATCH  BASIN  kAlCNE  ACID  CAN 
BE  NEUTRAL/ZEO  AND  DRAINED  08  NMPED  INTO  THE  SEMCR  NET- 
WORK IN  CASE  OF  LANGE  SPIUS.  IF  A DRAIN  CANNOT  BE  USED. 

AN  ACID-PROOF  TUB  (CONCRETE  OR  OT*R)  MUST  BE  PRQVlOEO 
JNOCR  TIC  BATTERY  RAC*  TO  CONTAIN  POTENTIAL  SPIUS.  (SEE 
SHEET  «.  TABLE  3.  FOR  BATTERY  RAC*  Ot»CNSlONS.) 

1.  PATCH  ANY  HOLES  ANO  PAINT  THE  TUB.  MALLS  (TO  A *JGHT  OF  S*). 
ANO  FLOOR  MITH  AH  ACIO- RESISTANT  COATING.  PAINT  THE  REMAIN- 
ING MALL  ANO  CEILING  TO  MATCH  THE  OTHER  AREAS.  PATCH  ANO 
PAINT  THE  OC  EQUIPMENT  ROOM  TO  MATCH. 

J.  PROVIDE  ANO  INSTALL  SPARt-PNOOf  LIGHTING  FUTURES  IN  THE 
BATTERY  ROOH  MITH  THE  QN/OFF  SWITCH  LOCATED  OUTSIDE  TH| 

BATTEAv  ROOM  DOOR.  MINIMI*  RUMINATION  SHOULD  BE  30  FOOT- 
CANDLES  3 FEET  ABOVE  THE  FLOOR.  PNOVIOI  ANO  INSTALL 
FLUORESCENT  ( fGHT  FttTUKS  IN  THE  DC  EQUl»f»l  WON.  RE- 
QUIRED RUMINATION  IS  « SO  FOOT-CANOLES  3 FEET  ABOVE  T* 
FLOOR. 

*.  PROVIDE  ANO  INSTALL  AUTOMATIC  EKNGCNCY  LIGHTING  TO  ILLU- 
MINATI THE  OC  EQUIP*"!  back  FRONTS  MO  DOOR  OWING  AC 
POWER  FAILURES. 

L.  PROVIH  LONG- TERM  ENVIRQWCNTAl  CONTROL  TO  KEEP THE  MTTERY 

ANO  OC  EQUIPMENT  ROOMS  BETttEN  60®F  lS-G**)  MO 

*20.40 C)  ANO  A RElATtVl  HlMIOITY  RMGt  .OF  20t°  « • 

OCCASIONAL  TEMPERATURE  MO  ^JIOITYVAAlAT.ONS  ABOVE  ANO 
BELOW  THE  ABOVE  LIMITS  ARE  PERMISSIBLE 

M.  PROVIM  MO  INSTALL  A COLO  MATER  OlLUGE  SHOWER  *AD  ANO 
CVCMASH  STAND. 

N PROVim  M OPENING  FOR  THE  OC  POMI*  DUCT  BETWEEN  THE  DC 
EQUlP*NT  ANO  BATTERY  ROOMS. 

0.  PROVim  OPENINGS  IN  THE  C£ RING/MALL  FQR.THE. AC.MOJC_Pm<R 
OUCTS  BETWEEN  TF € OC  POWER  AMO  QNBRM1  CAT  IONS  EQUIP* NT 

CC*mi CATIONS  ENGINEER  NOTES 

A THIS  LAYOUT  IS  TYPICAL  FOR  A BATTERY  FACILITY  LOCATION  ON 
THE  SA*  FLOOR  MTTN  T*  C9WUN1  CAT  IONS  (QUIP*NT. 

B.  FOR  RELATIVELY  SHORT  DISTANCES  TO  T*  C*OR*ICATIONS  EQUIP- 
*NT  (.  75’ ) . LOCAL  DISTRIBUTION  IN  THE  OC  EQUIPMENT  ROOM 
CM  RE  USED.  SEE  S*ET  3 ANO  1*. 

C FOR  I (MGER  DISTANCES  OR  SEPARATE  LOCATIONS  MO  MODERATE 

DISTRIBUTION  *fQUIR£*NT5.  T*  MALI -MOUNTED  CIRCUIT  BREAKER 
ARRANGE* NT  IS  RECOWANOEO.  ESPECIALLY  IF  FLOOR  SPACE  IS 
MINIUM:  SEE  SHEETS  G ANO  13.  SEVERAL  PA*LS  CM  BE  USED. 
LOCATED  VAR  THE  IQADS. 

0 AN  INVERTER  FROM  O.S  TO  Z KVA  CM  BE  INSTAUCO  TO  PROVIDE 

IZO-V  AC.  I«.  SO/BO  HZ  POWER  FOR  CRITICAL  AC-POWERED  EQU1P*NT 

E THE  OUCTS  BETWEEN  T*  BATTERY  FACILITY  ANO  COWUIICATIOMS 
EQUIP*rT  SHOUO  CONTAIN  M INSLI ATING  C0W1JNC  *AR  THE 
PE*TRATIONS  IN  T*  OC  EOUIP*NT  ROOM  TO  PREVENT  ELECTRICAL 
NOISE  FROM  THE  OC  POWER  RACKS  FROM  BEING  CONOUCTEO  TO  THE 

commicATum  fquip*nt  along  t*  *tal  ducts. 

r.  AFTTR  ML  I CABLES  ARE  INSTAUIO.  SEAL  T*  INSim  OF  T*  OC 
DUCT  AT  THF  Pf*TRATION  BETWEEN  T*  BATTERY  RMD  OC  EQUIP- 
*NT  ROOMS  WITH  NONHAROENING  SEALER  TO  PREVENT  CONDUCTION 
OF  GASES  TO  T*  Of  FQUIP*NT  RACKS 

G.  GROUND  T*  BATTERY  RAf  * ON  Y |F  I Of  ATE  0 WITHIN  6 FtET  OF  A 
I 1 GMT! INC  DOWN- CONDUCTOR 
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EQUIPMENT  RACK  FACE  LAYOUT 
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TABLE  1 

LORAIN  INVERTER  CHARACTERISTICS  (NOTE  302) 


SQO  

1 KVA 

2 KVA 

HOOEl 

MAA50IB 

1 

MAA102B 

MAA2026 

VOLTAGE. 

L* 

42- S6 

42-56 

42-56 

ID  CURRENT . 

3.1 

6.1 

11.5 

LOAD  CURRENT. 

13.6 

26.2 

51.0 

V VOLTAGE. 

AC 

120 

120 

I 120 

GENERAL  ENGIICER  NOTES: 

A.  THE  RACK.  LINEUP  SHOULD  BE  OPTIMIZED  FOR  THE  PARTICULAR 

APPLICATION.  RACKS  SHOULD  BE  EASILY  ACCESSIBLE  FOR 

MAINTENANCE.  RACKS  SHOULD  ALSO  BE  PLACEO  FOR  NINIIRBV 

AVERAGE  CABLE  LENGTHS  TO  ALL  COMCCTED  EQUIPVCNT. 

B.  SPACE  IS  REQUIREO  IN  RACK  OF  ALL  EQU!P*CNT  RACKS. 

NINIIRBV  CLEARANCE  IS  24  INOCS.  0ES1RABLE  DISTANCE 

IS  36  INCHES  OR  GREATER. 

C.  ONE  SIDE  OF  TIC  EQUIPMENT  LINEUP  CAN  BE  PLACED  AGAINST 

A MALL  OR  OTHER  EQUIPVCNT.  IF  PlACEO  AGAINST  A MALL. 

ALLOM  A MIRIM*  OF  4 INCHES  OF  CLEARANCE. 

GENERAL  INSTALLER  NOTES : 

A.  RECTIFIER-CHANGER  MO  CONTROL  RACK  INSTALLATION  STEPS. 

(1)  INVENTORY  MATERIAL  A NO  EQUIPVCNT  AND  INSPECT  FOR  DAMAGE. 

(2)  LAV  OUT  EQUIPVCNT  FLOOR  AND  ESTABLISH  REFERENCE  MORKING 
LINES  ANO  LOCATION  POINTS. 

(3)  DETERMINE  FLOOR  POSITION  ANO  BOLT  THE  RECTI  TIER-CHANGER 
ANO  CONTROL  RACKS  TO  THE  FLOOR. 

(4)  BC1T  THE  RACKS  TOGETHER  NEM  THE  TOP. 

(5)  INSTALL  THE  RECTIFIER. CHANGERS  IN  RACKS  1 ANO  2. 

(6)  AS  SOCLE  THE  DISTRIBUTION  RACK. 

(7)  INSTALL  TIC  AC  ANO  OC  POWER  DUCTS  OVER  THE  RACKS  ANO 
INTO  THE  BATTERY  ROOM. 

(8)  INSTALL  OC  POMER  CARLES  UP  TO  THE  BATTERY  TERMINALS , 

BUT  DO  NOT  COMECT  TO  THE  BATTERY  AT  THIS  TIVC.  (TAPE 
T*  ENOS  OF  THE  CABLES  TO  PREVENT  ACCIDENTAL  CONTACT.) 

(9)  INSTALL  AC  ANO  REMAINING  DC  POMER  CABLES. 

(10)  COMPLETE  HIRING  OF  TIC  RECTIFIER-CHANGER  ANO  CONTROL 
RACKS 

(11)  AFTER 'ALL  CABLES  ARE  INSTALLED.  PROVIDE  A BARRIER  IRSIOE 
TIC  OUCT  IRC  RE  IT  CROSSES  BETMCER  THE  BATTERY  ANO  OC 
EQUIPVCNT  ROOMS. 

B.  TESTING  SHOULD  BE  PCRFOMCO  IN  ACCORDANCE  WITH  SECTION  7 OF 

THIS  SEIP. 


370/16  37-3/16 


SELECT  TIC  APPROPRIATE  FUSE  PANELS  FOR  LOCAL  DISTRIBUTION. 

SEE  SHEET  12.  COVER  UNUSED  RACK  SPACE  WITH  BLANK  PANELS. 

REFER  TO  SHEETS  6 MO  13  FOR  THE  MALL -HABITED  CIRCUIT 
BREAKER  PANEL  DISTRIBUTION. 

SUITABLE  ALTEBNATE  INVERTERS  ARE  LAMARCHE  A51-S00-48V  (500  VA) . 
AS1-U-4BV  (1  KVA).  ANO  ASI-2K-48V  (2  KVA). 
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TYPICAL  BATTERY  a RACK  INSTALLATION 


TYPICAL  BATTER1 


TABLE  2 

BATTERY  CAPACITY  AND  CELL  TYPE 


REQUIREO 
AHPf  R[  - 
HOURS 


SEISMIC  ZONES  (NOTE  1Aj 


SEISMIC  ZONES  NOTE  UJ 


BASH 


DIMENSIONS 


NiWBLR 


RD-901-9 


S07-0/8I90 


S07-074478 


S07-074Slt> 


S07-074S16 


8413S-84 


84S39-84 


84786-84 


84020-84 


83987-84 


84S39-  4 


84786-S4 


847S3-84 


84SS6-84 


83987-84 


CE 

I TYPE  (NOTE 

10) 

CAD 

GOULD 

EXIDE 

4LCY-7 

MCI -380 

EU-7 

LCT-840 

NCI-672 

2GC-9 

LCT  1008 

NCI-10S0 

2GC-11 

CONTAINERS 

DIFTUSER 

ELECTROLITE 

VENT  NO 

IS  GAL  S GAL 

3 0 

PV-374 

10  2 

PV-223 

10  1 

PV-223 

3 2 

N03-104881 

9 2 

N03-1048C1 

8 j - 

N03-104881 

4 2 

716S4 

" 1 • 

83440 

10  1 

83440 

1 IT  1 

rTTT 

trr  i 

n 

f 'h 

Y l 

h 
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BOH  .A 

TERY  RACK  TO  CONCRETE  FLOOR  MOUNTING 


DETAIL  JB 


GENERAL  ENGINEER  NOTES: 

A.  TWO-STEP  BATTERY  RACK  PERMITS  EASIER  MAINTENANCE  BUT  REQUIRES 
GREATER  DEPTH.  WHERE  THE  BATTERY  ROOM  IS  NARROW,  A TWO- 
TIER  RACK  MAY  BE  PREFERRED.  SEE  TABLE  3 FOR  BATTERY  RACK 
DIMENSIONS . REFER  TO  DRAWING  ST0-MS-0025  TO  DETERMINE 
SHOCK  PROTECTION  REQUIREtCNTS  FOR  BATTERY  RACKS.  AOD 
SUFFIXES  SHOWN  IN  THE  SEISMIC  ZONE  COLUMNS  TO  THE  BASIC 

RACK  NUMBER  FOR  C 1 D AND  GOULD  RACKS.  OROER  RACK 
NUMBERS  SHOWN  IN  SEISMIC  ZONE  COLUM«  FOR  EX  IDE  RACKS. 

(NOTE  THAT  EXIDE  BATTERY  RACKS  FOR  ZONES  2 i 3 ARE  IN 
COLUMN  2.  ZONE  4 RAO'S  ARE  IN  COLUMN  3.) 

B.  FOR  CONUS  INSTALLATION,  CELLS  SHOULD  BE  SHIPPED  WET.  FILLEO 
WITH  THE  PROPER  ELECTROLYTE  FROM  THE  MANUFACTURER'S  PLANT. 

FOR  OVERSEAS  SHIPMENT.  CELLS  SHOUID  BE  SHIPPED  DRY -CHARGED. 

TO  BE  FILLEO  WITH  ELECTROLYTE  AFTER  INSTALLATION. 

C.  AIL  CELLS  SHOUIO  BE  EQUIPPED  WITH  DIFFUSER  VENTS.  OROER 
THEM  SEPARATELY  I*  NOT  FURNISHED  AS  PART  OF  EACH  CEIL. 

SEE  TABLE  3. 

D.  BASED  ON  A MINIMUM  BATTERY  TERMINAL  VOLTAGE  OF  4b. 5 V 
144.0  MIN  FOR  EQUIP  AND  1 .S  TOTAL  LINE  DROP) . 

E.  OROER  THE  FOUR  LEAD-PLATEO  COPPER  TERMINAL  LUGS  AS 
PART  OF  THE  BATTERY  PACKAGE. 

F.  BATTERY  RACK  DIMENSIONS  ARE  WITHOUT  SEISMIC  BRACING. 

ALLOW  APPROXIMATELY  2"  ADDITIONAL  WIDTH  FOR  TWO-TIER 
ANO  10”  AOOiriONAi  WIDTH  FOR  TWO-STEP  RACKS  WITH  SEISMIC 
BRACING.  (NOTE  THAT  THE  LENGTH  OF  SOME  EXIDE  RACKS  IS 
INCREASED  FOR  SEISMIC  ZONES  2.  3.  AND  *.  THE  RACK  LENGTH 
IS  PROVIOED  IN  INCHES  FOLLOWING  THE  PART  NIMBER  AND  DASH.) 

GENERAL  INSTALLER  NOTES : 

A BATTERY  BANK  INSTALLATION  STEPS: 

(1)  INVENTORY  MATERIAL  ANO  EQUIPMENT  AND  INSPECT  FOR  DAMAGE. 

(2)  LAY  OUT  EQUIPMENT  FLOOR  ANO  ESTABLISH  REFERENCE  WORKING 
LINES  ANO  LOCATION  POINTS. 

(3)  ASSEMBLE  THE  BATTERY  RACK  AND  ANCHOR  TO  THE  FLOOR. 

THE  FLOOR  SPACE  FOR  THE  BATTERY  BANK  SHOULD  BE  LEVEL. 

IF  THIS  IS  NOT  THE  CASE.  USE  STEEL  FLAT  WASHERS  UNDER 
THE  BATTERY  RACK  LEGS  TO  LEVEL  THE  BATTERY  RACK  PRIOR 
TO  INSTALLING  THE  CELLS. 

(4)  BEFORE  PROCEEDING  WITH  THE  UNPACKING,  HANDLING.  INSTAL- 
LATION. AND  OPERATION  OF  THE  LEAD  ALIO  CELLS.  REVIEW 
THE  SAFETY  PRECAUTIONS  LISTtO  IN  THE  MANUFACTURER'S 
MANUAL. 

(5)  EXAMINE  ALL  CELLS  FOR  CONCEALED  DAMAGE. 

(6)  PEACE  CELLS  ON  BATTERY  RACK  AND  INSTALL  CELL  TERMINAL 
HARDWARE . 

(7)  ELECTROLYTE  is  SHIPPED  IN  CONCENTRATED  FORM  AND  MUST 
BE  OILUTED  WITH  0IST1LLE0  WATER  PRIOR  TO  USE  IN  THE 
CELLS.  USE  OF  CONCENTRATED  (HIGH  SPECIFIC  GRAVITY) 

ACID  WILL  DAMAGE  THE  CELL.  INITIAL  FILLING  Of  CELLS 
SHALL  BE  DONE  WITH  ELECTROLYTE  HAVING  A SPECIFIC 
GRAVITY  BETWEEN  1.203  ANO  I. 206. 

(8)  PRIOR  TO  REMOVING  BATTERY  CAPS.  PREPARE  ENOUGH 
ELECTROLYTE  TO  FILL  SEVERAL  CELLS.  SINCE  ADOITION  OF 
CONCENTRATED  SULFURIC  ACID  TO  WATER  GENERATES  HEAT. 

THE  ELECTROLYTE  MUST  BE  PREPARED  IN  ADVANCE  TO  ALLOW 
TIME  FOR  COOLING.  THE  ELECTROLYTE  SHOUIO  NOT  BE  HOTTER 
THAN  90°F  WHEN  POURED  INTO  THE  CELLS. 

CAUTION:  ALWAYS  POUR  ACID  INTO  WATER --NEVER  WATER  INTO 
5TTD'.'  POUR  ACID  SLOWLY,  SINCf  TXrr  POURING 
Will  GENERATE  ENOUGH  HEAT  TO  INOUCE  VIOLENT 
BOILING.  WEAR  RUBBER  GLOVES,  RUBBER  APRON. 
AND  GOGGLES  WHILE  PREPARING  ELECTROLYTE  AND 
FILLING  CELLS. 

(9)  AFTER  UNPACKING  THE  DIFFUSER  VENT  CAPS  AND  PREPARING 
CELLS  FOR  RECEIPT  OF  ELECTROLYTE.  Fill  THE  CEILS  WJTW 
ELECTROLYTE  TO  THE  MI  DOLE  LEVEL  MARKED  ON  THE  PLASTIC 
JARS.  (THIS  WILL  ALLOW  SOME  SPACE  FOR  SLIGHT  ADJUST 
MENTS  IN  SPECIFIC  GRAVITY  LATER.) 

(10)  CHECK  THE  SPECIFIC  GRAVITY  AT  ROOM  TEMPERATURE  ANO 
ADJUST  TO  1.20b  IF  NECESSARY. 

B.  INSTALLERS  MUST  TAKE  SPECIAL  CARE  NOT  TO  CUT  0*  ABRADE  THE 
DC  CABLE  INSULATION  DURING  INSTALLATION  IN  TVf  OUCTS  BETWEEN 
THE  BATTERY  BANK  AND  OC  EQUIPWNT  RACKS. 


THE  INTERCONNECTING  CABLES  AND  JNTERCfll  STRAPS  ARE  PART 
Of  THE  BATTERY  INTERCONNECTION  KIT. 

TO  PREVENT  DAMAGE  TO  THE  BATTERY  CEIL  POSTS,  INSTALL  THE 
4/0  AWT.  CABLES  SO  THAT  THEIR  WEIGHT  Will  BE  SUPPORTED  BY 
THE  CA8LE  DUCT  OR  tAOOCR.  IN  AOOITION.  FORM  THE  CABLES 
SO  THAT  THERE  IS  NO  SIGNIFICANT  STRESS  IN  ARY  OIRECTION 
ON  THf  POSTS. 


BATTERY  POST  CONNECTOR 
INSTALLATION 


FIGURE  S 

DC  POWER  RACK  WIRING -REAR  VIEW 
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TABLE  7 

CABMET  FUSE  ASSIGNMENTS 


in.  MG  EQUIP 

TE  803  j | 


MAX 

LOAD.  A 
(TYPICAL) 

FUSE 

TYPE 

NFGR'S  NO. 

0.5 

S AC 

LITTLEFUSC 
SI  2001 

1.1 

5 AC 

LimiFVSE 

512002 

2.0 

5 AC 

UTTLEFUSf 

512003 

2.8 

S AC 

LITTLEFUSC 

512005 

4 

S AC 

LITTLEFUSC 

514008 

7 

S A* 

LITTLEFUSC 

514010 

9 

S AB 

LITTLEFUSC 

514015 

3.2 

5 AB 

LITTLEFU5E 

523005 

7.S 

S AB 

LITTLEFUSC 

5230)0 

10. s 

S AB 

LITTLEFUSC 

523015 

801 . MOUNT  THE  FUSC  MO  TERMINAL  BLOCK  ASS0MLIE5  ON  THE  LEFT 
SIDE  Of  CABINET  (FACING  BEAN). 

802.  IF  THE  EQUIPMENT  REQUIRES  A CHASSIS  GAOUNO  CONNECTION.  A 
GNOUNOINC  BLOCK  CAN  BE  MOCO  ON  THE  CHANNEL  BELOW  DC  48-V 
RTN  (♦)  BLOCK.  A 3-COMUCTON  POWER  COM  IS  REQUIRED, 
CONNECTED  AS  SHOWN. 

803.  SELECT  THE  WIRE  SIZE  BASED  ON  A MAXIM*  ONOP  FOR  THE 
LOOP  Of  0.35V  DC. 


r . . . 

1 

V 8 8 8 8 


ElfiUBE  .11 

.buss  ruse  terminal  block 


_eqlmprremt 

CONNECTION 


BUSS  FUSE  BLOCK  FUSE  ASSIGNMENTS 


k1«B.»SB  LITTLIWSE 


M-m-ZOlJ  BUSS 

11 -007 -BBT*  ( LITTLE FUSE 


SB20-01 -007-5B77  I LITTLEFUSC 


RECT  RECT 


48V  DC  RTN  BUS  BAR  WIRING 

(NOTE  901  a 902) 


FIGURE  13 


ALM 


VAR 


VCR 


FRONT  VIEW 


FIGURE  12 

METER  8 CONTROL  PANEL  LAYOUT 


W4/0  AWG  CABLE 
(NOTE  903) 


— 22-3/16"- 


LOOP  8 SOLDER-  W 16  AWG 

MAX  WIRE 


BAT  FA  MLV  GO  ACO  RFA 


LOAD 


AFTER  INSTALLING  AU  EQUIPMENT  AND  FUSE  PANELS  IN  FNONT  OF  THE 
RACK.  MOUNT  THE  48- v OC  RETURN  BUS  BAR  AT  THE  TOP  REAR  OF  T»C 
RACK.  SEE  FIGURE  S FOR  THE  LOCATION.  USE  THE  LORAIN  IN- 
SULATING MOUNTING  KIT. 

AFTER  INSTALLATION.  CHECK  EACH  BAR  WITH  AN  OHNCTER  TO  THE 
RACK  BARE  METAL  TO  ENSURE  THAT  IT  IS  INSULATEO. 

FORM  THE  4/0  AWG  CABLES  TO  RELIEVE  STRESS  ON  THE  BUS  BAR. 
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bottom 
IS  also 
ventilated 


s—  5/8"  Di A HOLES (2) 

FOR  LIFTING  RECTIFIER 


#•8  TO  0 . AWG  > 


FR  GNO 
(AC  PROT ) 


<♦»  Q fr (♦) 


V-4»2  AWG  TO 


40V  DC  OUTPUT 
CONNECTIONS 


- ♦ r tbi  ] ^ — — v, 

/l it° i° i \ ( am- ) 

V L2  I O 1 O I ( I T82 S 

/l3i o i° i j v.  am* ' 


#8  TO  #2  AWG 


-V^-  It  ) CEO  GNO  J 


,1  : 


METER  S CONTROL 
OC  T AIL  NOT  SHOWN 


AT  8 PROTECTIVE  GROUND 
CONNECTIONS 


DETAIL  E 

MAIN  RECTIFIER -CHARGER  AC 
ALARM,  a CONTROL  CON 


- :r  '5'6"- 


LIFTING  E<ES-'v 


9/32"  X 1/2" 
SLOTS (24) 


DETAIL  D 

RHM I00CS0  OR  RHM  100050  DIMENSIONS 
8 LOCATION  OF  TERMINAL  BOARDS 


DETAIL 


2 KVA,  50  Of 
FLOOR  MOUNTING 
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FIGURE  14 

SCHEMATIC  DIAGRAM  OF  -48V  DC,  IOOA  CEMF  CELL  BATTERY  F| 
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ZONE 

DESCRIPTION  DATE 

APPROVED 

— 

LOCATEO  IN  MAIN 
DISTRIBUTION  RACK 


LOIN  VOLTAGE 

DISCONNECT 

PANEL 


LOAD  (-) 
BUS  BAR 


-<->  TO 

MAIN 

LOAD 

FUSE 

PANEL 


CONTROL 
CIRCUIT 
LOW  42.0V 
HIGH  49.0V 

(NOTE  1104  ) 


FIR  AND 
TROL  PANEL 


RFA  - RECTIFIER  FAIL  ALARM 
FA  - FUSE  ALARM 

H/L.  NI/LO  - HIGH  OR  LOU  VOLTAGE  ALARM 
RB  - REMOTE  BATTERY  SENSE  LEAO  (-) 

RG  - REMOTE  GROUNO  SENSE  LEAO  (♦) 

VCR  - VOt  lit*  CONTROL  RELAY  CARO 
VAR  - VOLTAGE  ALARM  RELAY  CARO 
VM  - VaWfTER 
t ■ NUMBER  OF  CONDUCTORS 


r.Ol.  THE  RECTIFIER-CHARGERS  ARE  FILTERED  FOR  MIDIBAND  ELECTRICAL 

NCISE  NOT  TO  EXCEED  200  mVp-p  MITH  THE  BATTERY  BANK  CONNECTED 
AND  A RESISTIVE  LOAD.  THEY  ALSO  CONTAIN  AUTOMATIC  CURRENT 
LIMITING  CIRCUITS  TO  PREVENT  SHUTOOMN  ON  TEMPORARY  OVERLOADS. 

1102.  DC  POMER  EQUIPMENT  METALWORK  NIST  BE  KEPT  ISOLATED  FROM  SIGNAL 
GROUNO  CONDUCTORS  TO  PREVENT  CONDUCTION  OF  ELECTRICAL  NOISE 

TO  CCmJNlCATlONS  EQUIPMENT. 

1103.  RECOFKnOCD  AC  INPUT  HIRING  AND  CIRCUIT  BREAKER  PROTECTION 
FOR  THf  RECTIFIER  CHARGERS  IS:  280/120  VAC.  3#.  60H2. 

LORAIN  RHMIOODSO  (TO  AUG  HIRING  AND  30  AMP  BREAKER); 

380/220  VAC.  3f.  S0H2 . LORAIN  RMY100CS0  (#10  AUG  MIRING 
ANO  20  AMP  BREAKER) 

1104.  THE  10- VOLTAGE  DISCONNECT  PANEL  IS  ONLY  RECOKCNOED  FOR 
USE  IN  THE  8-HOUR  UNMANNED  INSTALLATIONS. 


# 14  AWG  WHT 


TO  TCF 
"ll-PAlR 
ALARM  CABLE 


TO  48V  RTN 
BUS  IN  FUSE 
DIST  RACK 


# 4/0  AWG  TO  48V  RTN 

WHT  * BUS  IN  FUSE 

DIST  RACK 


FACILITY 


>-MS-OOI9 


D 50470 


3 


2 


soon  TAP 


#4/0  AWG 
FROM  BATTERt 
BAMK  (-f ) TERM 


^hT 


#S4M0C  REFERENCE  GNO 
TO  STATION  GNO  POINT 
(NOTE  1204) 


i±L 

TEL 


LOCAL  FUK 


nnssssx 


"if ji 


1 TO  M/C  RADIO  #1 
PCP  SUPPLY  A 


TO  MAI  RADIO  #2 
PCP  SUPPLY  A 


I TO  OOtTAL  OP  ANALOG  MUX  SYSTEM  #1 
PCP  SUPPLY  A 


l TO  OtdTAL  OP  ANALOG  MUX  SYSTEM  #2 
fPW*  SUPPLY  A 


I TO  DATA  MOOEMS 
[PCR  SUPPLY  A 


1 TO  LINE  CONr  . IONING 
EOPT  BAY  #1 


) SPARC  OP  FUTUPE 


LTD  OPTIONAL  1 .PC  70  OP  SB  FUSE  PANEL 
|6£C  SHT  14,  FKJ  17) 


TYPICAL  OISTPI8UTION 
TO  ELECTRICALLY 
'QUIET*  LOADS 
(NOTE  1203) 


1201.  THE  LO- VOLTAGE  DISCONNECT  PANEL  IS  ONLY  HEC0BCMOED 
FOR  USE  IN  T*  6- HOUR  UNMANNED  INSTALLATION. 

1202.  ACTUAL  FUSING  ANO  DISTRIBUTION  Mitt  SIZES  U1U  BE RENO  ON 
LOADS  ANO  LOOP  DISTANCE  TO  TOE  COMMENT  BEING  SUPPLIED. 

120J.  THE  DISTRIBUTION  SNONN  IS  TYPICAL  FON  A RICMMMC  TEMIINAL 
STATION  ANO  DOES  NOT  REPRESENT  ANY  ACTUAL  DISTRIBUTION. 

THE  «A«£R  MO  TYPE  OF  LOAD  PANELS  USED  PUST  BE  CHOSEN  FOB 
SPECIFIC  REQUIRUCNTS. 

1204.  TOE  DC  REFERENCE  GROM  CONDUCTOR  SHOULD  BE  CONNECTED  TO 
TIC  MAIN  STATION  GNOIAIO  POINT  (IN  BBOIMB  BOX)  OB  ASCLOSC 
TO  TOE  EXTERIOR  EARTH  GROUND  EUCTWtt  KTOONK  AS  POSSIBLE 


l TO  M/C  PADK)  #1 
I PCP  SUPPLY  B 


l TO  M/C  PAIMO  #t 
| PCP  SUPPLY  C 


TO  OMtTAL  OP  ANALOG  MUX  SYSTEM  SI 

PCP  SUPPLY  ■ 


\ TO  DIGITAL  OP  AMNUMi  MUX  SYSTEM  # 2 

/PCP  SUPPLY  • 


1 TO  DATA  MOOEMS 
/ PCP  SUPPLY  ■ 

\ TO  LICE  CONDITIONING 
) EOPT  BAY  #2 

) SPARE  OP  FUTUPE 


/SPARE  OP  FUTUPE 


) TO  20  M2  SUPPLY 


> TO  DC/OC  CONVERTER  #1 


} TO  DC/DC  CONVERTER  #2 


TYPICAL  DISTRIBUTION 
TO  ELECTRICALLY 
"NOCY*  LOADS 
(NOTE  1203) 


) SPARE  OP  FUTURE 


} SPARE  OP  FUTURE 


♦20ABBB  OLU 


6 


5 


L 


-L 


PROM 

40V  DC  LOAD 
PANEL  #2 
FUSE  #8 


FIGURE  17 

OPTIONAL  MISCELLANEOUS  48V  DC 
DISTRIBUTION  WIRING 


DISTRIBUTION  WM 
(NOTE  1403) 


FIGURE  IB 

500  VA,  I KVA  a 2 KVA  INVERTER 
DISTRIBUTION  a FILTERING 


1401.  thc  miscellaneous  fust  pane is  « optional  mo  miu 

DtP  (HD  OH  STATION  CONf JGUNAT1QN. 

140? . TYPICAL  FUSING  TOP  THESE  PANELS  MILL  BE  1-1/3  TO  5 MPS 

1401.  DISTRIBUTION  Mitt  SIZES  MILL  OfPENO  ON  ACTUAL  LOAD  ANO 
l OOP  01  STANCE  TO  THE  EOUlPttNT. 

1404.  SELECT  TM|  FUSE  RATING  AND  Mitt  SIZE  EBON  TABLE  1. 

WIRING 


TO  ALARM  STRIP  IN  CONTROL  RACK 


FROM 

fuse  1 ‘ *■« 

PANEL  f 

SOA  L'C  FILTER 

RTN  !♦!/  RHT 

(NOTE  1501) 

BUS 

/ 

#4  AWG 


FUSE  ALARM 
TO  *USE  ALARM 
MOOUL  F 


f 

#4  AWG 


L ■ - 1 \ 

TRANSFER  OuTPUT  -4«V  FROM  '20v  AC.  SO  OR  60M2 

ALARM  FAIL  FUSE  PANEL  5*  NPUT 


FIGURE  19 

INVERTER  8 AC  POWER  PANEL  WIRING 


r # 6 A*G  to  ?50  MCM  (i  K ,/A  i 
#6  TO  #1/0  AWG  105  8 2 KVA) 


TB  l 


# 14  AWG  MAX 

# 22  AWG  (TYP\ 


TB  S 


#14  AWG  MAX 

#22  AWG  ( TVP) 


I 


TB  4 


TRANS* 

ALARM 


detail  g 

05  a I KVA  INVERTER  AC  ft  DC 
POWER  S ALARM  CONNECTIONS 


TO  FUSE  ALARM  RELAY 
(SEE  FIG  27,  SH  18) 


RECT-CHGR 
-48V  SENSE- 
LEADS 


REG 

▼ #14  AWG  BLK  FROM  -48V 

BAT  TERMINAL 


(NOTE  1603) 


TO 

RB  ALM  TERMINALS 


FROM 
BAT  ♦ 
TERMINAL 


HIGH  31  5 V 
LOW  473V 


600  D<  VCR  [ 


TO  DISTR 


CONTACTOR  PANEL 


FIGURE  21 

METER  8 CONTROL  PANEL  WIRING 


DATE 


Ffrvl 


REVISION 


DESCRIPTOR 


| APPRO v I 


LEGEND: 

to  • REMOTE  BATTERY  SENSE  LEAD  (•) 

RG  - REMOTE  GROUND  SENSE  LEAD  <♦) 
t«  • VOLTMETER 
w - INSTALLER  MIRING 
(SEE  S*ET  18  FOR  OTHER  lEGEMO) 

NOTES: 

1601.  DISTRIBUTION  CABINET  LOAD  BAR  VOLTAGE. 

1602.  REPLACE  THE  EXISTING  1C  KEY  SWITCH  WITH  THE  2C  AET  SNITCH. 

1603.  CHECH  THE  METER  MlTH  AN  EXTERNAL  >€TER  TO  VERIFY  ACCURACY. 
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RED  BAND  + j #8AWG 
▼ ( WHT 


60V,  I30A  DC  TRANSIENT  PEAK  LIMITER  PNL  SCHEMATIC 


FROM 

4BV  DC  STATION 
BATTERY  FACILITY 


TO  40V  DC 
RTN  BAR  < 
EE  SN  12,  FIG  ISI  1 


r*HT 


I 


O O O O O 


TO  MAIN 
> FUSE  PANEL 
(SEE  SH  12,  FIG  IS) 


pi  I 

I 600  Si 


♦ *IQAW0 
I WHT 


f 1 C,  -C8  -MW)  UF,  7341V  DC 

. . ELECTROLYTIC  CAPS 

C6  ^C7  vL'Cg  C8,-CB2  - CIRCUIT  BREAKERS 

" *T  *T  T R,-R2  - 200  n,  25W  RESISTORS 


SB-152 


FIGURE  23 

CAPACITOR  FILTER  PANEL 
SCHEMATIC  DIAGRAM 


FUSE  STRIP  B (NOTE  1701  ) 


4 f-  EQUIPMENT 


TO 

REMOTE  ALARM 

INDICATING 

EQUIPMENT 


FROM 

20  HZ  SIGNALING 
SOURCE 


FIGURE  24 


20  HZ  DISTRIBUTION 
EQUIPMENT 


BUSS  FUSE  BLOCK  SCHEMATIC 


FROM  2600  HZ 
SIGNALING  SOURCE 


•FROM  1600  HZ 
SIGNALING  SOURCE 


TO  I 600  HZ 
DISTRIBUTION  - 
EQUIPMENT 


TO  2600  HZ  • 

DISTRIBUTION 

EQUIPMENT 


5 

6 


REVISION 

DESCRIPTION 


BATTERY  BUS 


*±?1'°±  iULLl  'Ai  '«!  'll  '*1  irl  '•!  'll  201  YU  Ml  231  2«I 


1701.  FUSE  STI UP  • IS  USCO  ONLY  IN  TW  30  FUSE  (STUM  ff- 30) 
CONFIGURATION. 

W02.  FOR  NONE  INFORMATION  KEEN  TO  1*  11-5005-06-14*. 


0000000000  0/  00000  O 


RETURN  BUS 


FUSE  ALARM  BUS 


FIGURE  25 

1-1523/FT  FUSE  PANEL  SCHEMATIC 


FUSE  STRIP  A 


.-4.-4—  4 — i 


FROM 

DC  POWER  SOURCE 


• TO  RACK  SHIELDS 


FIGURE  26 

FILTERED  GMT  FUSE  PANEL  SCHEMATIC 
SB -3800/ FTC 
I MOTE  1702)  ^ 


STD -MS -00 19 


50470 


Illll 


# 14  AWG 

WMT 


•TO  48V  OC 

RTN  BAR 


ALARM  TE 
BLOCK  PAM 


FUSE 
ALM  OUT 


H/L  VOL 
CMGR  P I 


H/L  VOL 
CMGR  #2 


INV  OR 
CONV  Al.  MS 
(IF  ANY) 


H 

1 1 

, 1 PR  # 1 

_L_1 

9 

V.* 

f; 

V 

: !pr/2 

H 

"V 

* 

i • 

i • PR  # 3 

\ 5 

» 

9 

i i 

1 1 PR  # 4 

H 

H 

1 1 

• IPN  #5 

l l 

9 

- 

9 

i i PR  # 6 - 

1 1 

9 

9 

i i 

1 1 P*  * T 

1 | 

9 

9 

1 ' 

l l PR  # 8 

9 

9 

i i'"'9 

9 

9 

' • PR  # 10 

1 1 

9 

9 

i i 

1 • PR  # II 
u — 1 

TO 

EOPT  ALM 
- INPUT  TB 
IN  DISTR 

CAB  OR 

COF 


NO  NORMALLY  OWH  CONTACT 

NC  NORMALLY  CLOSED  CONTACT 

COM  MOVABLE  CONTACT  COMMON  TO  AWOVE  ON  RETURN  LEAD 
H/L  V MJGM/LOW  VOLTAGE 

FA  FUSE  ALAS* 

NFA  RECTIFIER  FAR  ALANM 

RECT  ACO  RECTIFIES  Ai AIM  CUTOFF  tfY 
RECT  GO  CUTOFF  LIGHT 

VAR  VOLTAGE  ALARM  NElAV 

VCR  VOLTAGE  CONTROL  RELAY 

111  HIRING  TO  BE  REMOVE 0 

-2—  INSTALLER  HIRING 

A 4 POWER  BOARD  TB  (A)  BB-V  RETURN  COMKCT1QN 

VR  ^ VOLTAGE  RELAY  CARO  GROUND  RETURN 
GRO  GROUNO  RETURN 


[NTCRCOMKCT  THE  LOAD  SNARING  HIRE  BETWEEN  THE 
RECTIFIER-CHARGERS. 

see  figure  s of  this  drawing  for  mounting  information 

USE  SOUNO-POWERCO  PHONES  ON  OTHER  INTERCOM  TENUNALS 
(NOT  PROVIOCO). 
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22  5 

224 

223 

222 

221 

220 

219 

19004N 
03 509 A 
03540* 
U672A 


|6954C 

00586C 


MIRE.  ELEC.  TM.  SIR.  4 AMG.  BLK.  INS.  600V 
MIRE.  ELEC,  TM.  STR.  4 AMG.  MHT , INS.  600V 

614S-00- 184-  54 HP. 

6145-00- IH4  1876 

MIRE.  SINGLE  COHO.  STR  INS.  600V.  4/0  AMG  BLK 

MIRE.  SINGLE  COM3.  STR  INS.  600V.  4/0  AMG  *1 

6145-00-050-90/9 

6145-00-417-5773 

MIRE.  ELEC.  4 AMG  YEL.  ANIXTER  6B-0401 

NSNR 

MIRE.  ELEC.  TM.  STR.  t>  AMG.  BLK.  INS.  600V 

6145-00-921-2220 

MIRE.  ELEC.  TM.  STR.  6 AmG.  MM^ . INS.  600 V 

6145  00-941-0728 

MIRE.  SINGLE  CONO.  8 AMG  BLK.  SOL.  INS.  600V 

6145  00-470- 8255 

MIRE.  SINGLE  CONO.  * AMG  LAiT . SOL.  INS.  600V 

6145  00-479-004? 

MIRE.  SINGLE  CONO.  10  AMG  BLK.  SOL,  INS  600V 

6145  00-990-2999 

■IRE.  SINGLE  CONO.  10  AMG  *T . SOL.  INS  600V 

6145-00  990  1000 

MIRE,  ELEC.  TM.  12  AmC.  YEL . SOL.  INS.  600V 

NSNR 

MIRE . 14  AMG.  MHT.  SOL.  600V . INS 

6145-00  050-  740/ 

HIRE.  14  AMG.  BEK.  SOL.  600V.  INS 

6145-00-050-7405 

MIRE.  CLEC.  TM.  18  AMG  RED.  SOL.  INS.  600V 

6145-00-089-6811 

MIRE.  ELEC.  TM.  18  Att  BLK.  STR.  INS 

6145-00-524-9130 

MIRE.  ELEC.  TM.  J8  AmG  MHT.  STR.  INS 

6)45-00-681 -8374 

MIRE.  ELEC.  TM  20  AmG  BLU  STR.  BELOEN  8919-11 

NSNR 

MASHER.  LOCK.  SPLIT,  STEEL.  1/8’ 

5310-00-637-9541 

MASHER.  LOCK.  SPLIT.  STEEL.  CAD  PlTD.  1/4" 

MASHER.  LOCK.  SPLIT.  STEEL.  #10 

5310-00-808-5381 
5ji  0-00- 045- 3296 

MASHER,  LOCK,  SPLIT,  STEEL,  CAP  PlTD,  <8 
MAShER.  LOCK.  EXTERNAL  TOOTH,  BRONZE , 1/4* 
MASHER,  FLAT.  STEEL  . 3/8* 


HASHER.  FLAT,  STEEL,  1/4* 

HASHER,  FLAT.  STEEL.  CAP  PI  TO,  1/4’ 

HASHER,  FLAT,  STEEL.  #10 


| CSX 


VERTICAL  SIDE  SUPPORT  SET.  87"  L'..  PAR -HI  TAl  , 

CVS-84,  SET  OF  4 Hi TH  HTG  BOLTS 

TRANSIENT  PEAK  LIMITER  PANEL.  23’  I 7*  -60V. 

260A  I AM  OMG  STD-HS-0023 _ 

TRANSIENT  PEAK  LIMITER.  19’  X 7*.  *60V.  260A 

I AM  OMG  STO- MS-0023 

TERMINAL  STRIP.  22  POSITIONS,  CURTIS  1 52?  ST 
TERMINAL  BLOCK,  SQUARE  0,  TYPE  9080- CA- 10 

TAPE.  INSULATING.  ELEC,  SLACK  3/4'  X 108“ 

TAPE.  INS,  ELEC . HMITE,  3/4’  X 2)6'.  1500  V 
SWITCH,  TOGGLE.  OPOT.  RAO I 0 SHACK  275-1546 


SlOf  PANEL  FOR  31*  OEEP  CABINET.  SLUE.  PAR 
HE  TAl  ACS-843 


SCRIM.  CAP  3/8-16  I 1-1/2*.  HE  I HO  STEEL 


SCRIM.  HACH.  STEEL.  CAD  PlTD.  1/4-20  I 1* 


5310-00- 141- 1795 


5310-00-167-0834  ( A 

5310-00- 167 -083  3~  EA~ 

NSNR  EA 


NSNR 

S8?0-00-J01-33Tq 

5970-00-816-6056~ 

5970-00-295-8161 


15305-00-988-1727 


5305-00-935-7581 


I Ell 


5305-00-050  7815 


SCRIM.  HACH  PAN  HO  STEEL  CAD  PlTD.  8-32  X 1* 


PANEL.  BLANK.  23“  X 8-3/4*.  LORAIN  3535-102 
PANEL,  BLANK.  23*  X 7*.  LORAIN  3534-103 
PANEL.  BLANK.  23*  X 5-1/4*.  LORAIN  3533-106 


SI 

mil 


IIE1E3JI 


PANEL.  BLANK.  19*  X 1-3/4*  X 1/8*.  6RFT 
PANEL.  AC  OUTLET.  19*.  I AM  DUG  STD-MS-0017 


INF  KM 


NUT.  PLAIN.  HC».  STEEL,  CAP  PL TO,  fg-32 
NUT.  HEX.  BRASS.  1/4-20 


NUT.  HEX.  BRASS.  #10-24 


MOUNTING  CHANNEL.  SQUARE  0.  TYPE  1 828- C2 2X38 
LUC.  TERMINAL.  #18-14  AM6.  TIB  R»864 
LUG.  TERMINAL,  *8  AM6.  TAB  STAKON  RD  367 

LUG.  TERMINAL,  #20  AM6,  Tt>  RA863 

LUG . TERMINAL  #10  AmG,  1/4*  BOLT,  TM  RC10-U 
LUG.  TERMINAL.  #22  AMG.  TIB  STAKON.  RA-1123 


LUG.  10CKTITE.  #«  AmG.  TIB  #31007 


LUG  KIT.  #1/0  AMG- 350  NCM.  LORAIN  4835-527 


5310-00-285- 1650 


5310-00-550-2490 

5310-00-141-3034 


5310-00-616-6948 


5940-00-636-5015 


518Q-00-J01-3518 


n II 


LUG  KIT.  #8-2  Ai 


LUG  KIT.  #14-4  < 


i.  LORAIN  4835-524 


fc.  LORAIN  4835-523 


LUG  AQAPTER.  ANGLE.  LORAIN  3627-S31 

5940- 00- JOT  - 3498 

EA 

[ LOCKNUT.  CONDUIT , ?* . TIB  #146 

5975-00-64?  7263 

EA 

ikho 


KEV  SNITCH.  3C . LORAIN  2523-314 


JU#»ER,  SQUARE  0.  TYPE  9080-JCA-6 
INSULATING  MOUNTING  ASSEMBLY  23*  I 4*. 
LORAIN  4133-036 


DESCRIPTION 


HEAT -SHRINK  INSULATOR.  500- 1 . 000  MCM . 

TIB  HS 500*1 .000  

HEAT  BAFFLE.  23*  X 3-1/2*.  LORAIN  4133-024 


GROUNO  TERMINAL  STRIP.  LORAIN  4835-530 
GROUND  BAR.  COPPER.  0-70QA.  19*  MTG. 

LORAIN  4361-039 

GROUND  BAR.  COPPER.  400A.  19’  MTG.  LORAIN 

LORAIN  4361-038 

GROUNO  BAR.  COPPER.  700A.  23’  MTG.  LORAIN 

4361-041 

FUSE  PANEL  BUS  BAR.  2 PNlS.  LORAIN  3476-10? 


FUSl  BLOCK.  10  POLES.  HTTlEfUSE  556010 


FUSE  LINK.  400A , 250V.  LORAIN  2484-651 


NSNR 


NSNR 

5920-00-301-3496 


FUSl  LINK.  250A 

. 250V.  LORAIN  2484-645 

FUSE.  LINK.  125A,  250V.  LORAIN  2484-635 

FUSE.  NON-TYPE . 

6QA.  LORAIN  2483-523 

FUSE.  NON- TYPE . 

10A . LORAIN  2483-515 

FUSE.  TVPl  70  i 

INDICATING  ALARH)  1-1/3A. 

LOkAIN  2486-208 

FUSE.  6A . 250V. 

LORAIN  2483-505 

FUSE.  SAB.  SLO-BLO.  ISA.  LITTLEFUSE  523015 

in 

m— 

pi  umi 


EUSE.  5AB,  SlO-BlO.  10A.  LITTLEFUSE  523010 


FUSE.  SAB,  SlO-BlO.  5A.  LITTLEFUSE  523005 


FUSl.  SAB.  NORMA*  . 10A.  LITTLEFUSE  514010 


FUSE.  SAG.  NORMAL.  8A.  LITTLEFUSE  5120G8 


FUSE.  SAG.  NORMAL.  SA.  LITTLEFUSE  S12005 


FUSE.  5AG,  NORMAL  . 3A.  LITTLEFUSE  512003 


mi 


wzMwm 


mi 


mi 


mi 


FUSE.  SAG.  NORMAL.  IA.  LITTLEFUSE  512001 


FUSE.  3A8.  15A,  250  V.  LITTLEFUSE  314015 


FUSE.  3AB.  ALARM.  SA.  LITTLE FUSl 

FUSE.  JAB, _Al ARM.  4A , BUSS 

FUSE.  3AB.  ALARM,  3A . LITTLEFUSE 

FUSE.  3AB.  ALARM.  3A.  BUSS 

FUSE.  3AB.  ALARM.  2A.  LITTLEFUSE 

FUSE,  3A8,  ALARM.  2A.  BUSS  _ 

FUSE.  3AB , ALARM,  IA  LITTLEFUSE 

FUSE.  3AB . ALARM.  IA.  BUSS 


FUSE.  1/4A  WITH  10  0*M  RESISTOR.  LORAIN 

2486-203 

FUSE.  INDICATING.  TYPE  70.  5A  

FUSE.  INDICATING.  TVPl  70.  IA 


FUSE.  INDICATING.  TYPE  70.  2A 


24426F  I FUSE,  INDICATING.  TYPE  70,  1-1/3A 

244 32A  I FUSE.  GRASSHOPPER.  10A.  BURND»  FllOITS 


FUSE.  GRASSHOPPER.  7-1/2A.  GTE  D27087A11 


FUSl.  GRASSHOPPER.  SA.  BUSSMAN  35H 


FUSE.  GRASSHOPPER.  3A.  BUSSMAN  35G 


FUSl.  GRASSHOPPER.  2A.  BUSSMAN  351 


FUSE.  GRASSHOPPIR.  1-1/3A.  BUSSMAN  358 


FUSE.  GMT  10.  1QA.  LORAIN  2486-112 
FUSE . GMT  5.  5A 

FUSE,  GMT  3-1/2,  3- 1 /2A 

FUSE.  GMT  3.  3A  

FUSE.  GMT  2.  2A 

FUSE.  GMT  1,  IA 

EXPANSION,  SHIELD.  3/8*  - 16.  MACH  BOO_ 
COPPW  STRIP.  1/2"  W.  5’  L.  1/32’  THICK 


CONNECTOR.  TMO-MAY . #4/0  AMG- 300  MCM,  TAB 

32513 

COMPOUND.  SEALING.  N0NNARDFNIN6  PfRMAGEM 
CAPACITOR  FILTER  PANEL.  23’  17*.  I AM  DMG 

STP-MS-0003 

CAPACITOR  FILTER  PANEL.  19’  X 7’.  I AM  DMG 

STD- MS-0003 

CABLE.  3-COW  ST8  INS,  #16  AMG.  BELOEN  9219 
CABLE.  2-CONO  5TR  INS.  *16  AMG.  BELOEN  8471 


CABLE.  STR  INS,  600V.  350  MCM,  8U 

CABLE.  STR  INS.  600V.  350  NCM.  MKT.  AMI  ITER 


5920-01-007-5677 

5920-00-806-3152 


5920-00-665-0515 

NSNR 


I 'i  K7M I 

I WTM  j 


NSNR 

5920-00-857-8417 
5920-01-056-7256 
5920  00-081-5958 
5920-00-857-8933 
5920-00-901-9936 
5340-00-754-4560 
NSNR 

5940-00-961 -0477 


6145-00-584-7974 
6145-00- 689-9338 


CABLE.  SINGLE  CONO.  #2  AMG.  BLK,  STR 


20993E 

21717D  | CABLE.  3-PR.  *22.  STR.  BUDIN  9745 


ns 


24996D  SWITCH.  SAFETY  3-PQll.  240V.  100A.  Q02000NAS 
SHUNT  AMD  CONTACTOR  PANEL  ASSEMBLY  T7w 
223711  SHUNT  ANO  CONTACTOR  PANEL.  200A  23*  I 3-1/2’ 
LORAIN  4376-017 

24995C  METER  SHUNT.  20OA.  LORAIN  2982-716 


SML 


I 


LIST  OF  MATERIALS 


6 


DESCRIPTION 

LIST  OF  MATERIALS 


5 


AMCTER.  0-  TO  200- AMP.  LORAIN  2925-775 
AMCTER  SHUNT.  2 00- AMP.  LORAIN  2982- 7U 


HIT.  EMERGENCY  BATTERY  SAFETY 


INVERTER.  500-VA.  48-V  OC  TO  120-V  AC.  If. 
60  HZ.  LORAIN  MAAS01B 


IpSEfej 

IBS6SS 


INVERTER,  2-KVA,  48-V  DC  TO  120-V  AC.  If. 
60  HZ.  LORAIN  MAA202B 


FUSE  PANEL . ONE  6I-400A  FUSE  POSITION. 
LORAIN  4314-012 


FUSE  PANEL.  SIX  31-60A  FUSE  POSITIONS. 
LORAIN  4316-507 


FUSE  PANEL.  SIX  0-30A  FUSE  POSITIONS. 
LORAIN  4316-505 


FUSE  PANEL.  THREE  0-30A.  THREE  31-60A  FUSE 
POSITIONS.  LORAIN  4316-506 


FUSE  PANEL.  (18)  0-5A  TYPE  70  FUSES.  LORAIN 
4317-408 


FUSE  PANEL.  (22)  O-SA  FUSE  POSITIONS  LORAIN 
4318-405 


ruSf  PANEL.  EIGHT  0-30  FUSE  POSITIONS 
LORAIN  4317-008 


FUSE  PANEL.  FOUR  0-30A  I FOUR  JI-60A  FUSE 
POSITIONS.  LORAIN  4317-010 


FUSE  PANEL . (8)  3I-60A  FUSE  POSITIONS 
LORAIN  4317-009 


FUSE  PANEL.  (2)  6I-400A  FUSE  POSITIONS 
LORAIN  4316-002 


FUSE  PANEL.  FOUR  6I-40QA  FySf  POSITIONS 
LORAIN  4317-012 


FILTER.  0ECENTAU2IN8.  50A.  LORAIN  4826-065 


5920-00-878-4817 


raoimEs:  i n ,rr 


i cam  i 

IliiUUI 


ELECTROLYTE.  15-GAL  CONTAINER.  1.400  S.G. 


ELECTROLYTE.  5-GAL  CONTAINER.  1.400  S.G 


18156N  I DISCONNECT  PANEL.  LON- VOLTAGE.  200A.  LORAIN 


i Emm  i 


BATTERY  RACK.  2-STEP.  SEISMIC  ZONES  2 AMO  3 
RESTRAINTS.  EXIOE  84022-108 


BATTERY  RACK,  2-STEP.  SEISMIC  ZONE  1 
RESTRAINTS.  EltOE  84554-84 


24948A  BAnERY  RACK.  2-STEP.  SEISMIC  ZONES  2.  3. 
I AMO  4 RESTRAINTS.  G0U.0  507-074531-646 


BAnERY  RACK.  2-STEP.  SEISMIC  ZONES  Z.  3 
AND  4 RESTRAINTS,  GOULD  SO 7 -07 4 520- 646 


2494SM  BAnERY  RACK.  2-STIP.  SEISMIC  ZONE  1 
RESTRAINTS.  GOULO  S07 -074620- 33 J 


BAnERY  RACK.  2-STEP.  SEISMIC  ZONES  2.  3. 
AMO  4 RESTRAINTS.  GOULO  S07-0745H-646 


MnCNY  RACK.  2-STEP.  SEISMIC  ZONES  3 ATO  4 
RESTRAINTS.  CIO  R0-903-14-EPU 


249410  BATTERY  RACK,  2-STEP.  SEISMIC  ZONES  1 ANO  ? 
1 RESTRAINTS.  C 6 D RD-903-14-EPI 


BAnERY  RACK.  2-STfP.  SEISMIC  ZONES  1 AMO  2 
RESTRAINTS.  C B D RD-903-10-CPI 


DESCRIPTION 


LIST  OP  MATERIALS 


24928C  BATTERY  RACK.  2-TIER,  SEISMIC  ZONE  4 
RESTRAINTS.  EXIOE  84755-108 


24927B  BATTERT  RACK.  2-TIER,  SEISMIC  ZONES  2 ANO  3 
RESTRAINTS.  EXIOE  84788-108 


24926A  BATTERT  RACK.  2-TIER.  SEISMIC  ZONE  1 
RESTRAINTS.  EXIOE  84537-60 


248626  BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  4 
RESTRAINTS.  EXIOE  84753-84 


BATTERY  RACK.  2-TIER.  SEISMIC  ZONES  2 ANO  3 
RESTRAINTS.  EXIOE  84786-84 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  1 
RESTRAINTS.  EXIOE  84539-84 


BAnERY  RACK.  2-TICR.  SEISMIC  ZONES  2.  3. 
ANO  4 RESTRAINTS.  GOULO  S07-074493-666 


BAnERY  RACK.  2-TIER.  SEISMIC  ZONE  1 
RESTRAINTS.  GOULO  S07- 074493- 333 


lESSggHggg 


BATTERT  RACK.  2-TIER.  SEISMIC  ZONE  1 
RESTRAINTS  GOULO  S07- 0744 78- 333 


BATTERT  RACK.  2-TIER.  SEISMIC  ZONES  3 ANO  4 
RESTRAINTS.  C 6 0 RD-901-14-EP1I 


BATTERT  RACK.  2-TIER.  SEISMIC  fONES  1 AMO  2 
RESTRAINTS.  CIO  RO-901-14-EP1 


2491 36  I BAnERY  RACK.  2-TIER,  SEISMIC  ZOMES  1 ANO  2 
I RESTRAINTS.  CIO  RD-901-10-EPI 


ram 

mmnam 

ramrs 


inaira 


■oi  Eca  r.iii 


BATTERT  BANK.  LEAD/CALCIIM-ACIO.  24-CELL 
2,0)6  AH.  GOULD  NCX-2016 


HBHB 


24896C  I BATTERY  BANK.  LEAO/CALCIUM-ACIO.  24-CEU 
| 860  AH,  EXIOE  ZGC-9 


8Anr»r  rack.  2-tier,  seismic  zomes  i amo  2 

RESTRAINTS.  CIO  R0-901-9-EPI 


BAnENY  RACK.  2-TlfR.  EXIOE  84S37-60 


BAnERY  RACK.  2-TIER.  EXIOE  84539-8A 


'WATT  I IffAN^ f ra 


US  ARMY  COMMUNICATIONS -ELECTRON ICS 
ENGINEERING  INSTALLATION  AGENCY 


48V  DC,  200  A 

CEMF  CELL  BATTERY  FACILITY 


(NOTE  IN) 


(NOTES  IF,  G,  I,  i 


(NOTE  IK) 


(NOTES  IN  ft  2G) 


.DC  POWER 


Vac  power 

DUCT 


AC  OUTPUT 
CONDUIT 
(NOTE  2FT"^ 


INVERTER 
AC  ORCUIT 
BREAKER 
PANEL 


48V  DC 
FUSE 
WST  CAB 
(NOTE  20) 


-»|rrrr*4*- 

(NOTE  2H) 


COMMUNICATIONS 

EQUIPMENT 


48V  DC 

CIRCUIT  BREAM 
PANEL  (NOTE  21 


TYPICAL  48  V DC  BATTERY 
FACILITY  LAYOUT 
(NOTE  2 A) 


SHOWER 

HEAD- 

msr. 


[CAT  lows  ENGIXER  NOTES 


fD -MS-0020 
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» vacuity  ensixcr  notes 

A PROVIDE  AM)  IRS  TALL  A 400-  TO  ROO-CP*.  ELECTRIC.  SPAR*- 
f>«»#  ElMAUST  FM  IN  DC  BATTERY  HOUR  WITH  OR/OfF  SWITCH 
LOCATED  OUTSiOE  WEAK  TX  BATTERY  BOOR  ERTRAwa  000* 

B MAU  1R  UNNECESSARY  DOOR.  wlNOOb.  OR  OTXR  OPENING  WITH 

NRSOWRT. 

C.  ERECT  A P£HMAXNT  PARTITION  OR  HALL  FtflW  aOOR  T0  CEILIWI 

0.  PROVIDE  AND  INSTALL  M ENTRANCE  DOOR  ■ 3-3*  NlOE  AM 
6-3*  HlfiH  WITH  LOCKING  DEVICE  ON  TX  X EQUlPXNT  BOOR 


E.  PROVIOE  A 1*  OR  HlGXR  OOOR  SILL  TO  CONTAIN  LIQUIDS  WITHIN 
TX  BATTERY  DOOR 

F.  REMOVE  ANY  LR1STIMG  NORMAL  LIGHTING  FUTURES.  SN1TCXS. 
ELECTRICAL  OUTLETS.  ANO  UNUSEO  ELECTRICAL  Ml  RING  IN  TX 
PROPOSED  BATTERY  ROOM 

6 BEROV l ANT  (MCCESSARY  XATERS  ANO  PLUMING. 


H.  IF  A FLOOR  DRAIN  IS  USED  1R  TX  BATTERY  BOOR,  PROVIDE  A 
LEVEL  AREA  (•!/**!  FOR  7H£  BATTERY  SANA.  SLOPE  TX 
REMINING  FLOOR  AREA  TO  TX  ORAlR.  TX  ORAIR  SWULD 
BE  ROUTED  TO  AN  ACID  CATC*  BASIN  WERE  ACID  CAN 
BE  XUTRALlZED  ANO  ORAIXO  OR  PURPEO  INTO  TX  SEXR  XT- 
WORK  IN  CASE  Of  LARGE  SPILLS.  IF  A DRAIN  CAMOT  BE  USED. 
AN  ACID-PROOF  TUB  [CONCRETE  OR  OTXR)  MUST  BE  PROV'.OiO 
JNOER  TX  BATTERY  RAC»  TO  CONTAIN  POTENTIAL  SPILLS.  (SEE 
SHEET  4.  TABLE  3.  FqR  BATTERY  RAO  OIXWSIQWS.) 


1.  PATCH  any  OlES  ANO  PAINT  TX  TUB.  RALLS  (TO  A XIGHT  OF  S' ) . 

ANO  FLOOR  with  an  acio-resistant  coating  paint  tx  remain- 
ing wall  ANO  CEILING  TO  NATO*  TX  OTXR  AREAS  PATO  ANO 
PAINT  TX  DC  EQUIPMENT  BOOR  TO  NATO 


j.  provioe  ano  install  spa rk-proof  norm  futures  in  tx 
battery  ROOR  with  TX  ON/OFF  SNITCH  LOCATED  OUTSIDE  TX 
BATTERY  ROOR  OOOR.  NINIXM  ILUBUMTIOR  SNOULO  BE  JO  FOOT- 
CAROLES  3 FEET  ABOVE  TX  FLOOR  PNOVlOl  ANO  INSTALL 
FLUORESCENT  LIGHT  FUTURES  IN  TX  DC  EQUlPXNT  BOOR  RE- 
QUIRED RUMINATION  IS  • SC  FOOT-CAIW.ES  3 FEET  ABOVE  TX 
FLOOR 


* PROVIOE  ANO  INSTALL  AimXATIC  fX*G£WCY  LIGHTING  TO  IUO- 
NINATE  TX  DC  EQUlPXNT  RACK  FRONTS  ANO  DOOR  0URIN6  AC 

POXR  failures. 


N . PROVIOE  AN  OPENING  FOR  TX  DC  POWER  DUCT  BETXEN  TX  DC 
EQUlPXNT  ARC  BATTERY  ROD*. 


0.  PROVIDE  OPE  RINGS  IN  TX  CEILlNG/NALL  FOR  TX  AC  ANO  OC  POXR 
OUCTS  BETXEN  TX  DC  POX*  ANO  COPBUH  CAT  IONS  EQUlPXNT 


A.  THIS  LAYOUT  IS  TYPICAL  FOR  A BATTERT  FACILITY  LOCATION  ON 
TX  SXC  FLOOR  WITH  TX  COBUUCATIONS  EQUlPXNT 


B.  FOR  RELATIVELY  SHORT  OISTANCES  TO  TX  COMUHCATIONS  EQUIP- 
XNT  (./S').  LOCAL  DISTRIBUTION  IN  TX  OC  EQUlPXNT  ROOR 
CM  BE  USED;  SXET  3 ANO  16. 


I GROUND  TX  BATTERY  RACK  OX.Y  If  LOCATEO  WITHIN  6 FTET  OF  A 
LIGHTNING  OOWN-CONOUCTOR 


PROVIOE  LONG-TERR  ENVlRO^NTAt  CONTNOL  TC  k£E*  TX  BATTERY 
ANO  OC  EQUlPXNT  RQOX  BETXEN  60°»  (1S.6°C)  ANO  »<* 
l«.4«C)  ANO  A RELATIVE  (RMIOITY  RANGE  Of  X to  40  PERCENT 
OCCASIONAL  TEMPERATURE  ANO  WWIOlTY  VARIATIONS  ABOVE  ANT 
BE' OW  TX  ABOVE  UNITS  ARE  XM1SSIBLE. 

PROVIDE  AND  INSTALL  A COLO  WATER  DELUGE  SHOX»  XAC  ANO 
EYEWASH  STAND. 


FOR  LONGER  DISTANCES  OR  SEPARATE  LOCATIONS  ANO  NODE RATI 
DISTRIBUTION  REQU1REXNTS.  TX  WALL-MURTtO  CIRCUIT  BREAKER 
APRANWXNT  IS  RECOFXNOED.  ESPECIALLY  IF  FLOOR  SPACE  IS 
NINIXM-  SEE  SXETS  8 AND  IP.  SEXUAL  PMftS  CM  BE  USED, 
LOCATED  XAR  TX  LOADS. 


TX  SEPARATE  FUSE  OISTBIRUTION  CRBIXT  IS  XCOPXNOED  FOR 
LARGE  DISTRIBUTION  REQUIREXNTS  IN  SEPARATE  LOCATIONS.  OVER 
80  FEET  AN*’  TX  DISTRIBUTION  CABIXT  SHOULD  BE  PLACID 
KM  TX  CfmWlCATIONS  EQUlPXNT  TO  MINIMIZE  WtX  LENGTHS. 
SEE  SXETS  S AND  18. 


M INVERTER  FROR  O.S  TO  S KVA  CM  BE  INSTALLED  TO  PROVIDE 
1»-V  AC.  1b,  SO/BO  HZ  POXR  FOR  CRITICAL  AC-POXXD  EQUlPXNT 

tx  Ducts  bctxen  tx  battery  facility  rmo  copbbmi  cat  ions 

EQUlPXNT  SHOULD  CONTAIN  M INSULATING  COALING  XAR  TX 
PtXTRATIONS  IN  TX  OC  EQUl*XNT  ROOR  r0  PREVENT  ElECTRICAl 
NOISE  FROR  TX  OC  POXR  RACKS  FROR  MIX  COROUCTEO  TO  TX 
C0PMJRJCAT10RS  EQUlPXNT  ALORG  TX  XTAL  OUCTS. 

AFTEA  AU  CMlES  ARE  INSTALLED.  SEAL  TX  INSIOI  Of  TX  OC 
DUCT  AT  TX  PIXTRATION  BETXEN  TX  BATTERY  AW  OC  EQUIP- 
MENT ROOMS  WITH  NONMAROENING  SEALE*  TO  PREVENT  CONDUCTION 
OF  GAStS  TO  TX  OC  CQUIPXWT  RACKS 

IF  TX  DC  DISTRIBUTION  CMIXT  CONTAIN*  OC-TO-OC  CONVERTERS. 
AN  INVERTER.  OR  OTHER  ELECTRICALLY  NOISY  EQU1FXNT.  SEPARATE 
TX  CMIXT  FROM  TX  COmi RICATJONS  EOUJPRENT  AS  SHOW.  RW 
INSULATE  TX  OUTPUT  (lOAO)  DUCT  AT  TX  CMIXT  TO  PREVENT 
CONDUCTION  OF  NOISE  TO  TX  COM*  l CAT  IONS  EQUlPXNT  ir  THIS 
CMIXT  CONTAINS  M AC  OUTLET,  USE  NOXCTALIIC  CONDUIT  FOR 
CONNECT  IOR  TO  TX  AC  POX*  OUCT. 


LIGHTNING 

oowncoauxjctor 
(NOTE  21) 


(NOTES  IG.  I.  J.S  L)  I j 
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(SEE  TABLE 
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(SEE  TABLE  « 
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- *>Et  cETAil  A 


HQURE J 

typical  battery  a rack  installation 


TAOIE  2 

ratter*  uman  mo  cell  rm 


REQUIRED  HAL 
LOAO  IATTERT 
POWER,  HOURS 

REQUIRED 

NfUI- 

HOURS 

CELL  rm  (ROTE  10) 

CIO 

fiOULO 

CHOC 

1 

200 

t l-HA  RATE 

LCT-8A0 

NCI- 750 

28C-8 

» 

800 

8 4 -HR  RATE 

LCT1344 

NCI-1344 

26C-1S 

8 

1800 

8 8-HR  RATE 

La-2018 

•ct-nit 

20C-23 

***{=■” 

G i 

i *=F 


#H  AWQ 

WHT 


j ^-stl  C«  ’Ah.  B 

A 350MCM  WHT 


TYPICAL  BAT1 
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FIGURE  7 


VA  INVERTER  RACK  FACE  LAYOUT 


48v  DC  WIRES 
TO  EQUIPMENT  CABINETS 
(0-30  A FUSES)  (NOTE  601) 


- 48v  DC  WIRES 
TO  EQUIPMENT 
(0-5  A FUSES) 

(NOTE  601) 


FROM  BAT  BANK  I - V 


REMGTE  .fcNbfc  k 
» ROM  ]( 

BAT  HAN* 


(NOTE  602)  4 


229  *■ 

(NOTE  607) 


(NOTE 


(NOTE  608) 


2 KVA.  60  mZ 
RACK  - MOUNTING 
INVERTER 


RACK  # 3 


RACK  # 2 


FIGURE  8 

DC  POWER  RACK  WIRING -REAR  VIEW 


m 

s 


500  VA 
tNVCKTER 


-4BV  WIRES 
TO  EQUIPMENT 
CABINETS 
(a30  A FUSES) 


-A0V  WIRES 
•TO  EQUIP 
(0-5  A FUSES) 


II  PR  ALM  CABLES 
"TO  COF 


(SEE  SH  12,  FIG  19  ) 


-(l7l)(3  PL) 


-(SEE  SH  12.  FIG  18) 


<l7l)(N0TE  704) 


REVISION 

=□ 

V 

DESCRIPTION 

DATE 

APPROVED 

| 

48V  RTN  WIRES 

(0-30  B 0-3  A FUSES) 


70) .  REAR  VIEW  WIRING  DETAILS  FOR  TOP  HALF  Of  THIS  RACK  (S  AS  SHOWN 

FOR  THE  DISTRIBUTION  AND  INVERTER  RACK  QN  SHEET  6,  FIGURE  B. 

702.  I ‘STALL  NUMBER  ANO  SIZE  Of  CABLES  TO  UNIT  VOLTAGE  n«OP  TO 
I VOLT. 

703.  KEEP  THE  CONNECTING  WIRES  TO  THE  CAPACITOR  FILTER  PANEL  AS 
SHORT  AS  POSSIBLE. 

7 1) 4.  OBSERVE  MINIMUM  BENOING  RAOII  FOR  LARGE  CABLES.  USE  CARE  IN 

BENOING  CABLES  TO  PREVENT  OAMAGE  TO  CABLE  INSULATION. 


ACM  TB  OUT 

/Q  <T0  COF) 

■W  (SEE  FIS  37) 


CABINET 


3- 
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)-MS-0020 
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MOUNT  TH£  CIRCUIT  BREMER  PANEL  ON  MALL  Of  THE  COWMIICATIOBS 
ROOM,  NEAR  THE  EQUIP*CNT  SERVEO.  MOUNTING  HARDWARE  TO  BE 
SPECIFIED  IN  SITE  EIP. 

SPECIFY  THE  REQUIRED  BREAKER  SIZES. 

THE  OC  POWER  DUCT  NETWORK  INSTALLATION  OTAlLS  ARE  PART  Of 
EACH  EIP. 

THE  CB  PANEL  IS  SHOWN  WITH  OPEN  DOOR  A NO  COVER  REMOVED. 


CABLE  STUB  IN  BACK 
FOR  TIGHT  FIT 


X 4’  OUCT 


DETAIL  C 

;able  size  reducing  method 


504T0 


REAR  TERMINAL  CONNECTIONS 


'48V  RTN  (♦) 

(#  8 AWG  SOL  ID 
WIRE  MAX) 


FUSE 

ALARM 

LAMP 


TOP  VIEW 


FUSES  3 THRU  22  TYP 


GftdSSHOPPfft' fasts 


FRONT  VIEW 


FIGURE  I Z 

SB- 1523/FT  FUSE  PANEL  LAYOUT 
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cx:  SCRIPT  ON 


RJRHO’  ‘lions 


SL0-810 


10 

SL 0-810 


15 

SL0-BL0 


CHASSIS  GNO  T0 


CABINET 

GNO 

POINT 


FIGURE  15 

40V  DC  FUSE  AND  TERMINAL  BLOCK 
MOUNTING  ANO  WIRING 


pyaNET  FUSE  ASSIGNMENTS  CAB/ 


1 

EQUIP 

MAX 

LOAD.  A 
( TYPICAL ) 

FUSE 

TYPE 

MFSR'S  NO. 

O.S 

5 AG 

LITTLE FUSE 
512001 

l.l 

5 AG 

LJTTIEFUSE 

51200? 

2.0 

5 AG 

LITTLE FUSE 
512003 

2.8 

5 A6 

LITTLE FUSE 

SI  2005 

5 

5 AG 

LITTLE FUSE 
514008 

7 

5 AB 

LITTLE FUSE 
514010 

9 

5 AB 

LITTLEFUSE 

514015 

3.2 

5 AB 

LITTLEFUSE 

523005 

7.5 

5 AB 

LITTLEFUSE 

523010 

L 

10.5 

5 AB 

LITTLEFUSE 

523015 

# 10  TO  #6  AWG 

(ty m 


Mm  CONNECTION 


*1 

a 

<Z> 

Ifi. 

Wf 

9 

8 

8 

8 

8 

8 

1 

IIQUHL  (6 

BUSS  FUSE  TERMINAL  BLOCK 


DATE 


U— NOVED 


1001.  MOUNT  nt  FU SE  AND  TEAM!  HAL  BLOCK  ASSEMBLIES  ON  THE  LEFT 
SIK  Of  CABINET  (FACING  REM). 

100?.  IF  THE  EQUIPfdfT  REQUIRES  A CHASSIS  CftXND  CONNECTION.  A 
GROUNDING  BLOCK  CM  BE  ADDED  ON  THE  CHANNEL  BELOU  T>€  48- V 
RTN  (♦)  BLOCK.  A 3-C0NCUCT0R  BONER  CORD  IS  REQUIRED. 
CONNECTED  AS  SMQHN. 

1003.  SELECT  THE  HIRE  SIZE  BASEO  ON  A MAXIMUM  DROP  fflt  THE 
LOOP  Of  0.35V  OC. 


LOAD 

AM-' 


FRONT  VIE* 


FIGURE  17 


METER  8 CONTROL  PANEL  LAYOUT 


MM'  I l/f 
SLOTS  lltl 


DETAIL  0 

SOOVA,  60  HZ  INVERTER  DIMENSIONS 
a LOCATION  OF  TERMINAL  BOARDS 


DETAIL  E 

I KVA,  60  HZ  INVERTER  DIMENSIONS 
6 LOCATION  OF  TERMINAL  BOARDS 


6 


FROM 

DISTR  CAt 
(SEE  Fit  27) 


FROM 
CONTROL 
RACK (#  2) 
(SEE  FIG  23)- 


(§)  (§) 


m m 


© © 


v _ _ . . j 

# 10  AWG  WHT 


(NOTE  1203) 


PROVIOED 
WITH  SHUNT 


FIGURE  18 

METER  PANEL  WIRING 


AOOCO 

VOLTMETER 

SWITCH 


# 4/0  AWG  CABLE 
TO  FUSE  PNL  # J 


(NOTE  1202) 


MAIN  FEEDER  CABLES 


■■1 


ooooooooo 


ooooooooo 


COPPER  (US  CAR  WITH 

INSULATING  MOUNTING  KIT 


-48V  DC  FEEDER  CABLE  TERMINATION 


BOTTOM 
IS  ALSO 
VENTILATED 


S/e"  DIA  HOLES (2) 

FOR  LIFTING  RECTIFIER 


AC  INPUT 


40V  DC  OUTPUT 
CONNECTIONS 


FR  GND 
(AC  PROT ) 


AC  a PROTECTIVE  GROUND 
CONNECTIONS 


DETAIL  G 

MAIN  RECTIFIER- CHARGER  AC  | 
ALARM,  8 CONTROL  CONN) 


METER  B CONTROL 
DETAIL  not  shown 


lifting  e^es 


9/32"  X 1/2' 
SLOTS  (24) 


DETAIL  F 

RHM200C50  OR  RHM  200D50  DIMENSIONS 
8 LOCATION  OF  TERMINAL  BOARDS 


REAR  VIEW 


DETAIL  H 


2 KVA,  50  OR 
FLOOR  MOUNTING 


LI 

p ° 

LJ  / 

p ° 

L3  /> 

/s  ■'  ^ 

REVISION 

□ 

ZONE 

gtv 

DESCRIPTION 

date 

APPROVED 

- 



TB3 

alarm  a 
CONIROL 

ra 


DISCONNECT 
I (NOTE  1401) 


f-  REMOTE  VOLTAGE  SENSING 

<->J 

■ LOAD  SHARING 
NO  T 


ALARMS  (SEE  SH  23.  FlG  36) 


REMOTE  EQUALIZE 

(STRAP  FOR  LOCAL  CONTROL) 

(NOTE  1402) 


1401.  DISCONNECT  AND  TAPE  THE  LOCAL  SENSE  LEADS.  CONNECT  THE 
RENOTE  BATTERY  VOLTAGE  SENSING  WIRES. 

140? . CHECK  TO  ENSURE  THAT  THIS  CONNECTION  IS  IN  PLACE  FOR  LOCAL 

EQUALIZE  snitching  refer  TO  the  rectifier-charger 
instruction  manual 


a DC  POWER, 
ECTIONS 


OPTIONAL 

BASE 


60  HZ 
VERIER 


MS -0020 


0 Vt*0» 

1 


50470 

NONE 


200  A CONTROL  RACK 


CHARGER 


3 0.  60  A.  208V 
3 0.  35  A.  380V 


SEE  SHT  14. 
DETAILS  F 0 G 


3 0.  60  A 208V  SEE  SHT  14. 

3 0.  35  A 380V  DETAILS  F a G 


„ blu! 

0C— o » * 


SEE  SHT  14. 

OE TAILS  F.G8H 


RFA  HI/LO 

v V0L  , 


CEMF  CELL  PANEL 


CEMF  CELL  OtOOES 


VOLTAGE  ALARM 
RELAYS 

(VAR  S ALM  RELAYS) 
HIGH  53  OV 
LOW  46  0V 

ALARM  LAMPS 


0 © 


J. 

<+)•=_  i 


550  MCM  WHY  - 


0 5V  DC  MM  'WOP  WITH  CEMF  CELL  BYPASSED 


FIGURE  23 

SCHEMATIC  DIAGRAM  OF  -48V  DC.  200 A CEMF  CELL  BATTERY 


6 


5 


#*a  - rectifier  fail  alarm 

Ik  - FUSE  ALARM 

M/l  . hi /to  • HIGH  OR  LOW  VOLTAGE  ALARM 
HR  - REMOTE  BATTER*  SENSE  iMO  (-) 

M,  REMOTE  GROUND  SENSE  lEAO  {♦) 
f ■ MWI  Of  CONDUCTORS 


■OTIS 

ISO).  I M{  «CTJfJ[K  tMARCIBS  A At  FJITTRED  FOR  Ml 01  BARD  ELECTRICAL 

MOISE  MOT  TO  EXCEED  ?00  »Vp-p  WITH  THE  BATTER’  BANK  CORRECTED 
ARO  A RESISTIVE  LOAD.  TmE»  ALSO  CONTAIN  AUTOMATIC  CURRENT 
LIMITING  CIRCUITS  TO  PREVENT  SHUTDOWN  ON  TEMPORARY  OVERLOADS. 

ISO/.  DC  POWER  EQUIPtCNT  KTALWORK  MUST  BE  KEPT  ISOLATED  FROM  SIGNAL 
GROUND  CONDUCTORS  TO  PREVENT  CONDUCTION  OF  (UCTKICM  *OtS( 

TO  COMNMI  CAT  IONS  EQUIPMENT 

ISOj.  RfCOMKNOfO  AC  INPUT  MIRING  AND  CIRCUIT  BREAKER  PROTECTION 
FOR  THE  RECTIFIER  CHARGERS  IS  280/1/0  VAC.  3*.  60H2. 

LORAIN  RMCOOOSO  (#6  AHG  WIRING  ANO  60  AMP  BREAKER); 

MQ///0  VAC.  Jt.  SOM/.  LORAIN  RMCOOCSO  («10  *WG  WIRING 
ANO  IS  AMP  BREAKER) 

ISQ4 . TnE  lO* VOLTAGE  OISCONRICT  PANEL  IS  ONLY  RECO»N€NOED  FOR 
use  in  the  h-houa  uwmwkd  INSTALLATIONS. 


AOLITY 


2 


I 


TO  M/W  RAOiC  02 

PWR  SUPPLY  A 


— 't  TO  M/W  RAOtO  #1 
jpwr  SUPPLY  A 

— 'I  TO  M/W  RA  01 
J PWR  SUPPLY 

— TO  DIGITAL  OP 
J PWR  SUPPLY 

'l  TO  Digital  Of 

j PWR  SUPPLY 

TO  DATA  MOO 
JPWR  SUPPLY 

— 'I  TO  LINE  COR 
J EQPT  BAY  # 


— \ TO  DIGITAL  OR  ANALOG  MUX  #1 
[PWR  SUPPLY  A 


TO  OiGlTA^  OR  ANALOG  MUX  02 
PWR  SUPPLY  A 


- \ TO  DATA  MOO€  MS 
/PWR  SUPPLY  A 


SPARE  OR  FUTURE 


l TO  OPTIONAL  TYPE  70  00  $8  FUSE  PANEL 

[SEE  SH  9 FIGS  12.13.  14  6 SH  17  FiG  26) 


ZONE 

HE  . 

DESCRIPTION 

DATE 

APPROVED 

. 

)6ol  Ih£  L0-10L  TAGE  DISCOWNCT  PMtl  IS  ONLY  AfCOWCNOED 
MW  USE  IN  TH|  8-M0U«  UWMNNCO  INSTALLATION. 

INV.  M 7 UAL  FUSING  MO  OlSTBIBjT’IJ*  *19£  SIZES  Will  OCPEKO  ON 
LOADS  MD  LOOP  OISTMCE  To  TH|  EQUJNCNT  BEING  SUPPLIED 

IBOJ.  THE  OISTtlBOTION  SHOW!  IS  TYPICAL  top  a NICWNAVE  TEWSNAl 
STATION  AND  DOCS  NOT  RE PBCSENT  Ml  ACTUAL  DISTRIBUTION. 

THE  IHPWER  ANO  TYPE  Of  LOAD  PANELS  USED  *VST  BE  CHOSEN  FOR 
Specific  REOUIREfCNTS. 

1604.  THE  DC  REFERENCE  GAOUNO  CONOUCTOR  SHOUIO  BE  CORRECTED  TO 
THE  WMN  ST4TI0N  G*OUNO  POINT  UN  GAOUNO  80*'  OR  AS  CLOSE 
TO  THE  EXTERIOR  EARTH  GROUND  ELECTROOE  NETWORK  AS  POSSIBLE. 


( TYPICAL  DISTRIBUTION 
' TO  ELECTRICALLY 

/ “outer*  loaos 
(NOTE  1603) 


■I 

li 


1 TO  M/W  RADIO  PI 
[PWR  SUPPLY  B 


l TO  M/W  RADIO  P2 
[PWR  SUPPLY  B 


l to  digital  OR  analog  mux  *i 

[ PWR  SUPPLY  B 


\ to  digital  or  analog  mux  #2 

[PWR  SUPPLY  B 


\ to  data  modems 
[ PWR  SUPPLY  B 


l TO  LINE  CONDITIONING 
f EOPT  BAY  #2 


> SPARE  OR  FUTURE 


> SPARE  OR  FUTURE 


) TO  20  M2  SUPPLY 


> TO  DC/OC  CONVERTER  0 1 


> TO  DC/DC  CONVERTER  02 


TYPICAL  DISTRIBUTION 
. TO  ELECTRICALLY 
‘NOISY''  LOAOS 
(NOTE  1603) 


J SPARE  OR  FUTURE 

[ SPARE  OR  FUTURE 
— FUSE  ALARM 
*20AWG  BLU 


*5? 

TKWvT 

'null 

0 I 50470 


3 


2 


6 


5 


OC  EQUIP  ROOM  « 


> COMM  EQUIP  ROOM 


200  - 800 
U LOOP-PT 

fT|  TYPICAL 


-48V  OC 
LOAD  BAR 


#4/0  AWG  TO 
350  MCM 
BLK 

(NOTE  1800 


REMOTE  SENSE  LEADS 
TO  CONTROL  PANEL 


#14  AWG  BLK 


#14  AWG  WHT 


It  PR  ALARM  CABLE 
FROM  OC  EQUIP 


(SEE  SH  13) 


#4/0  AWG  TO 
350  MCM 
WHT 

(NOTE  IfOD 


P/0 

4«V  RTN 
(♦)  BAR 


P/0  48V  DC  FUSE  DISTRIBUTION  CABINET 

1 


-48V  DC 
BAR 


2 50  A 
MAIN  FUSE 


#4/0  AWG 
BLK 


f 

| 500  n 

I TAP 


#4/0  AWG 
BLK 


METER  PANEL  (SEE  SH  25,  FlG  38) 

200  A METER  SHUNT 


J LOCAL 
VOLTAGE 


0-  200  A I 0-75V 


LTMTR  -| 

MITCH  [±1 

FF 


JCFl ALARM  (SEE 

} OUT  SH  24. 

TB  FiG37) 


AUX  FEED 

#4/0  AWG 

BLK 


| # 18  AWG 

Iblk  — 


1 (SEE 

1 Sh  24 

[— 

[ #18  AWG  BLK  | 

|-1 

plG  37) 

1 REMO’E  (CONTROL  RACK!  VOLTAGE 

1 # 18  AWG  WHT  j 

) ALARM 

'*  BLK 


# 10  AWG  WHT  (♦) 

# 10  AWG  WHT  (♦) 


(NOTE  H02)  CAB  # ] 

"(NOTE  i >02)  CAB  # , 

~ CAB  # i 

~ CAB  # 

~ CAB  # , 

~ CAB  # i 

CAB  # : 

—  CAB  # 

CAB  # 

—  CAB  # 

CAB  # 

CAB  # 


48  V DC 
CAPACITOR 
FILTER  PANEL 
(SEE  FIG  40) 


# 10  AWG  BLK 

# 10  AWG  BLK 


48V  RTN  WIRES 


#18  AWG  WHT 


CONV  #1  OR  UP  TO  500V A INV 
CONV  #2 


TRANSIENT  PEAK 
LIMITER  PANEL 


#8  AWG  WHT 


#8  AWG  BLK 


#4  AWG  YEL 


^GOV.  2GO  A 
FOR  IB  SCC 


- ONO  REF  (NOTE  1803) 


FiaURE  27 

MAIN  4AV  DC  POWCII  DltTNIiMTION- 


2 


ZONE 

S3 



=4 

— 

2 

LOAD 

FUSE 

3 

PANEL 

*1 

4 ' 

3 

€ 

_fA 

— TT- — 

i— 

1 

30  A EA 

2 ‘ 

i 

LOAD 

FUSE 

3 { 

panel 

02 

4 ' 

3 

— r" 

6 ' 

1 — 

' 

30  A EA 

2 ' 

LOAD 

FUSE 

3 1 

PANEL 

03 

4 ' 

3 ' 

6 ' 

s: 

I— 

r 

o 



2 ' 

30  A 

LOAO 

FUSE 

3 ' 

zT* 

6 A 

PANEL 

04 

o 

o- 

o 

4' 

3 ' 

6 ' 

Zj 

4 

* 

rzT* 

~_6  A 

r - - 

L 

n 

1 

30  A 

2 ' 

Zj  " ‘ ' 

—^3°  A 

LOAD 

FUSE 

3 ' 

^30  A 

PANEL 

• 5 

(MlSC) 

o- 

4 ' 

0 ' 

' c*°  * 

-f" 

• 1 

~ S80  A 

ZJ 

90 Oik  TAP 

1 

1 

CA8  # 

(NOTE  1002) 


(801.  SELECT  TIC  NUMER  OF  CMi.ES  TO  UNIT  DC  VOLTMC  ONOR  TO  1 V 
FOR  TIC  RAIN  DC  POWER  RUN  WITH  A FULL  LOAD. 

1802.  SIZE  THE  FEEDER  CARLES  FOR  A VOLTAGE  DROP  NOT  TO  EXCEED  0.3  V 
OC  AT  FULL  RATIO  CURRENT. 

1803.  THE  REFERENCE  GROUNO  MIRE  IS  COMECTED  TO  TIC  STATION  GAO MO 
BOX. 

1804.  INVERTERS  LAAGER  THAN  SOO  VA  SHOULD  BE  INSTALLED  IN  TIC  OC 
EQUIPICNT  NOON. 


h LOCAL  VOLTMETER 


CONV  #1 

CONV  02 


INVERTER  UP  TO  SOOVA 

(NOTE  1804) 


C AHMET 


STD -MS  -0020 
shcit  i»  qr  ifl-- 

t VlRPl 


0 50470 


2 


REVISION 

DESCRIPTION 


>1  02  03  04  05  06  TB  4 


-#  14  AWG  MAX 


TRANSFER  ALARM 


OUTPUT  FAILURE 
ALARM 

„ 1 v - 46V  ALM 

NC  NO  NC  NO  BAT  SUPPLY 


- # 14  AWG  MAX 


>2  0 3 64  65  6 6 67  I TB  5 


1901.  SELECT  THE  FUSE  RATIN6  AMO  HIRE  SIZE  FROM  TABLE  9. 

1902.  SELECT  A HIRE  SIZE  TO  LIMIT  VOLTAGE  OAOP  TO  0.5  V DC. 

1903.  IT  IS  PREFERABLE  TO  OPERATE  THE  INVERTER  HITH  A 
FLOATING  DC  INPUT  TO  PREVENT  DC  CURRENTS  IN  GROUNO 
CONDUCTORS.  (THERE  IS  ALREADY  A DC  GROUNO  REFERENCE 
HIRE  TO  THE  (♦)  SIDE  OF  THE  BATTERY  FACILITY. f IF 
REMOVABLE  OF  THE  GROUNO  STRAP  FROM  THE  (*)  TEAHIML 
OF  TIC  INVERTER  RESULTS  IN  EXCESSIVE  ELECTRICAL  NOISE 
AT  THE  (♦)  LOAD  BARS.  LEAVE  THE  STRAP  CONNECTED. 

1904.  SEE  SHEET  20  FOR  THE  5-KVA  INVERTER  CONNECTIONS. 


I GNO  REF  WIRE 


\ ^ — -s 


# 6 AWG  TO  2 SO  MCM  (I  KVA) 

# € TO  / I/O  AWG  (0  5 B 2 KVA) 


48V  OC  INPUT 


— neutral]  ,20V  AC 

— LINE  J A.C  OUTPUT 
z Z TO  A C PROTECTIVE  GNO 

— neutral]  *20V  AC 

K60  HZ 

— LINE  J a- c INPUT 
TB  2 

WITH  TRANSFER  OR 
LINE  SYNC 


# 18  TO  # 8 AWG  (0  3 KVA) 

# 18  TO  # 10  AWG  (I  KVA) 

# 18  TO  #4  AWG  (2  KVA) 


DETAIL  I 

0.5,  I.  ft  2 KVA  INVERTER  AC  A DC 
POWER  A ALARM  CONNECTIONS 


sin.  ami 
( m IMPS  40  ) 


2 


$ ■ V 


ALARM  STRIP  IN  CONTROL  RACK 


120V  AC 

SO  OR  60  HZ,  10.  3 W 


► 

! — J 

— 

— 

D 

TB4 | 1 C 

2c 

72 

8< 

> ~iy 

146 

- 120V  AC,  50  OP  60  HZ,  J 
(NOTE  2002) 


48V  DC 

BLK 

NPUT  . 
(SEE  SH 

(-) 

WHT 

(♦ 

19.  FIG 
29) 

^(♦) 



5 KVA  48V  OC  TO  120V  AC 
1 0,  50  OR  60  HZ  INVERTER 
WITH  FREQUENCY  METER 
(NOTE  2001) 


AUTOMATIC 

TRANSFER  SWITCH  (TYPED 


AC  PROTECTIVE  GNO 


-#6  AWG  TO  250  MCM  WIRE  SIZE 


#10  TO- 
# I/O  AWG 


LINE  I ► AC  INPUT 

NEUT  J 

NEUT  'I 

LINE  I l AC  OUTPUT 


TB2  TB3 

AC  BYPASS  AC  OUTPUT 


♦ TBI 
OC  INPUT 


♦ I 20V  2 WIRE 
@ OPTION  (NOTE  2005) 

AC  POWER  CONNECTIONS 


# 22  AWG(TYP) 


OUTPUT 
FAIL  ALARM 


INVERTER 
FAIL  ALARM 


BYPASS  ALARM 


DISCONNECT  GNO  WIRE 
FOR  LOOP  CLOSURE 
alarm  operation 


FIGURE  30 

INVERTER  OUTPUT  a AC  POWER  PANEL 


DETAIL  J 

5- KVA  INVERTER  AC  AND  DC  POWER, 

ALARM,  a SYNCHRONIZER  CONNECTIONS 


r*  4- 


2 


REVISION 

DESCRIPTION 


HZ,  I#,  3W  INVERTER  AC  POWER  OOTRitUTION  PANELS  ~ 


J BLK 
WHT 


t 60V  OC  PWR 
' SUPPLY  SHELF 


♦ 130V  DC  PWR 
' SUPPLY  SHELF 


♦ 6V  DC  PWR 
"supply  shelf 


AN/FCC-67 

«R2 


_ l AN/FCC-67 

I #3 

“ l_  TTY  MON 
" I AN/UGC-6IX 

#1 

”1  TTY  MON 
” I AN/UGC  -6IX 

#2 


(NOTE  2002) 

30A  f N P 3A 


TSEC/CY-104 

#1 


TSEC/CY-104 

#2 


“ i_  TSEC/CY-K 

:j 


TSEC/CY-104 

#4 


[TSEC/CY-104 

r #5 


'TSEC/CY-104 

I 


i TSEC/CY-104 
417 


TSEC/CY-104 

#0 


TACTICAL 

TSEC/CY-104 


2001.  THE  AUTOMATIC  TRANSFER  SWITCH  IS  FACTORY  INSTALLED  AS  PART 
OF  THE  INVERTER. 

200 2.  THE  INVERTER  POWER  PANELS  SHOULD  BE  INCLUDED  IN  THE  EIP. 

2003.  THE  INVERTER  120-V  AC  POWER  OUTLET  STRIP  IS  IN  A0OITION  TO 
THE  REGULAR  UTILITY  POWER  OUTLET  STRIP  PROVIDED  AS  PART  OF 
THE  CABINET.  THE  TWO  STRIPS  CAN  BE  MOUNTED  ON  OPPOSITE 
SIDES.  LABEL  EACH. 

2004.  IT  IS  PREFERABLE  TO  OPERATE  THE  INVERTER  WITH  A 
FLOATING  DC  INPUT  TO  PREVENT  OC  CURRENTS  IN  GROUND 
CONDUCTORS.  (THERE  IS  ALREADY  A OC  GROUND  REFERENCE 
WIRE  TO  THE  (♦)  S10E  OF  THE  BATTERY  FACILITY.)  IF 
REMOVABLE  OF  THE  GAOUNO  STRAP  FROM  THE  (*)  TERMINAL 
OF  THE  INVERTER  RESULTS  IN  EXCESSIVE  ELECTRICAL  NOISE 
AT  TIC  (♦)  LOAD  BARS.  LEAVE  THE  STRAP  CONNECTED. 

2005.  FOR  THE  120/240V.  3 WIRE  ANO  240V.  2 WIRE  OPTIONS  V AMO  Z 
WIRING.  REFER  TO  THE  MANUFACTURER'S  INFORMATION  SHEETS. 

2006.  SPECIFY  THE  MAIN  CIRCUIT  BREAKER  SIZE  BASED  ON  THE 
MAXIMUM  INVERTER  OUTPUT. 


TTY-O/W 
AN/FGC  - I59X 


I TTY-O/W 
' AN/FOC-IS0X 
“>  #2 


_ TTY-O/W 
ANPFGC-09X 

#3 

b TTY-O/W 
’ AW/F0C-IS9X 


_ MPT -TTY 
’ AH/FOC-IBIX 


-OLIU  FUSE  PANEL 


”1  17  THRU  20 
j SPARE 


WIRING 


(NOTE  20031 


FIGURE  31 

INVERTER  120  V AC  POWER 
OUTLET  STRIP  IN  CABINET 


BUSS  FUSE  BLOCK  SCHEMATIC 


SB- 1523/FT 


_ REVISION 

1#  <^R 


battery  bus 


r r?  f?  i?  [?  ft  ft  f?  ft  ft  ft  i?  ft  ft  ft  is  ft 


— - - *- V.  v r ► w r .<►> 

OOOOOOOOOOOC  ooooo  o 


r-  Sf  Al  ARM 


' FIGURE  34 

SB-I523/FT  FUSE  PANEL  SCHEMATIC 


. FUSt  STRIP  B IS  USED  ONLY  IN  T>€  30  FUSE  (STEU*  FR-30) 
CONFIGURATION. 

1202.  FOR  NONE  IlMRHAT : "*  REFER  TO  TR  11-S00S-4NA-IV. 


FUSE  STRIP  A 


alarm  bus  r— i I 
POWER  BUS  I I 


L__— I 1 


' ( 15 

| 10  UF 

— • I isnw 


,1-  X- 


TU^  i rR0M 

— ♦ f DC  POWER  SOURCE 
2 -•#  J 

- ♦ SHiClD  GNO 
• TO  RACK  SHIELDS 


FIGURE  35 

FILTERED  GMT  FUSE  PANEL  SCHEMATIC 
SB- 3800/FTC 
«»orc  zzazt 


STD -MS -0020 


D S0470 


3 


2 


P/0  LORAIN  200  A P0*ER  BOARD  ME  TER  B CONTROL  PANEL 


P/O  ALM  CARO  CKT  CONNECTOR 


alarm  circuit  caro 


F ROM  lU- 
BAT  (A I *1— 


rJtrTi  tosr 


RECT  FAIL 
ALM  RLT 


f \ “f 

V 


‘KM  BAT  (A  ■ 

. '*NTRG  . ‘LSI 


RFA  2 I " 


LORAiN  Rmm  200C  OR  030 
RECT  - PAIR  SUPPl  T # I 


8 RB> 
o-  - FUSE 
mJ  CONTR 


IN T LOAD  SH  CKT 


INT 

RECT-CHGR  C0M 


FAIL  ALM  ] 
CRT 


iQ-  -P 

* I p»  » ' 

I I 


FUSE  ALM 
FROM 

FUSF S N 

CONTR  K AC  •* 


FROM  *** 

RAT  (A'. 

f ONTR 

fuse 


P/0  AlM  CARO  CKT  CONNECTOR 


>«T  N0 

RCCT-CHGR  C0M 
H/L  VOL 

ALM  CKT  NC 


’4  _ 

V 1 PR  # 2 


VOLTAGE  ALARM  RELAY 
CARD  (VAR) 


INT  EOL  CRTS  - 


FROM 

(VAR)  CONTROL  

FUSE 

VAR  600  .A. 


FROM 
BAT  (A) 
CONTR  FuSf 


LO  AO 
SmAR'NG 
CONNE  CT  i ON 

NOTE  2301)  ▼ 


RMMtoooao 

RECT-CHGR 

# 2 


flausE  at 

48V  DC  ALARM  ClROWIT  WIRING,  RfCT-CHGRS 


’'CSC*  PT  CA 


•NV  OR 
COW  Alms 
Uf  A*Y) 


TO-MS-0020 


CDF  TB 
(NOTE  2401) 


EQUIPMENT 
RACK  # I 


FIGURE  37 

ALARM  TB  CROSS -CONNECTS  IN  OISTR  CAB 


1 


2 


I 


ZONE 

REV 

DESCRIPTION 

DATE 

APPROVED 



_ 

(4  PL) 


h© 


INSTALLER  SOLDER  CONNECTIONS. 


LOCATION  AND  STENCILING  Of  COf  TERMINAL  BLOCK  MILL  BE 
INCLUOED  IN  SITE  EIP. 

NO.  22  AUG  OVERALL  OR  INOIVIOUAUT  SHICLOEO  PAIR  CABLE  IS 
SUITABLE. 

TOR  INTERCOM  USE.  THE  CABLE,  JACKS,  ANO  INTERCOM  TERMINALS 
AT  EACH  ENO  ARE  NOT  PROVIDEO.  SOUND-POMEREO  PHONES  ARE 
SUITABLE  TERMINALS. 


#20  AWG  BLU 


#18  AWG  WMT 


# IS  AWG  BLK 


# 18  AWG  WHT 


FROM 

LOAO  fuse  ALU  RESISTOR 
AMO  RETURN  BAR  (SEE  FIG  10) 


i.fl  VOLTMETER  SWITCH  IN 
\ DISTRIBUTION  CABINET 
VOLT/AMMETER  PANEL 
(SEE  FIGS  18  B 27) 


(NOTE  2403) 


(4  PL) 


J-MS-0020 


50470 

NOMC 
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r«UHE.1L 

49V  (X,  1004  DC  FILTER  CIRCUIT 


TT7T-t 
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/A 
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M01  X)  W l«;  (4 

MOV  00  »)S  /SOI  14 

MOV  X.  A n '•»/',  i * 

MOV  X JO  I 1/11  14 

MOV  00  0V9  /VIS  14 

•.x'.  x ton  i/i  i 14 

•r.n*  ( 4 

nsn*  (4 
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nsn*  (4 
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Vl/s  X 9/S  4444  14 
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M.HH  1 4 

V II 0 X /US  1|%0  14 


NSW  14 

S940  XI  Kit  SVO  14 

NMI4  1 4 


NSW  14 

4S40  14 

S970  X .101  1444  14 

mil  • 4 


PTH 


LIST  OF  MATERIALS 


74419/  I MW 'IP.  0-  TO  4X-4W,  10*414  797V-778 
74470 / I NMHI  SHUNT.  400-4I4P.  1 0*414  7987-  717 
744714  I Shi  ill  MOUNT  140  BIOCK,  10*4|4  Ml  V- 107 
06140  |4TTt*t  S4TfTT 


DESCRIPTION 


LIST  OF  MATERIALS 
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r.tf> 

MX 

wv-oi-y7/-sfe77 

wr.  rL  -*n>>  vu 
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WMX-V.1-4V 4) 
MTOO-xTsV/t 
BMP- 00- m- 70!  j 
M70-X-  '9S-7330 
M7Q-00-MV-OV1S 
MX 

SWO-OO-M^WOS 
WO- 00- 784- 971  ft 
SOTO-  00-784-971 7 
WO -00- S 39-6347 
S970-  90-  674  • 766 1 


S970-Q0- IVft-0837 
WO- 00- S 96- 9778 
M70-Q0-  lSfe-Oftlft 

4SN* 

WO-QO-8S7-8417 
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INVERTER,  500-HA,  48-V  DC  TO  12Q-V  AC.  If. 

60  HZ.  L08AIN  HAASQ1B 

INVERTER.  1 -KVA,  48-V  OC  TO  120-V  AC.  If, 

60  HZ.  LORAIN  HAA1028 

INVERTER.  2-KVA.  4 8-V  OC  TO  120-V  AC.  )f 

50/60  HZ.  LORAIN  XHBG2Q2B1 

INVERTER.  2-KVA,  48-V  OC  TO  ?20-V  AC.  If. 

60  *Z.  LORAIN  HAA2028 

INVERTER.  5- KVA.  48- V OC  TO  120-V  AC.  If. 

60  H/ , LOAAIN  MAQS02B 


INVERTER.  10-KVA.  48-V  OC  TO  120-V  AC.  If 
60  HZ.  LORAIN  MAQ103B 


INVERTER.  10- KVA,  48-V  DC  TO  120-V  AC.  If 
50  HZ.  LORAIN  NAG1038 


FUSE  TANEL.  ONE  61-400A  FUSE  POSITION. 
LORAIN  4314-01? 


FUSE  PANEL.  SIX  31-60A  FUSE  POSITIONS. 
L0M/N  4316-507 


FUSE  PANEL.  THREE  0-30A.  THREE  31-60A  FUSE 
POSITIONS.  LORAIN  4J16-S06 


FUSE  PANEL.  (18)  O-SA  TVPE  70  FUSES.  LORAIN 
431 7-408 


FUSE  PANEL.  48-V  OC.  23"  X 3-1/?".  THREE 
0-30A  FUSE  POSITIONS.  LORAIN  4315-005 


FUSE  PANEL.  48-V  OC.  23"  X 3-1/2",  THREE 
31-60A  FUSE  POSITIONS.  LORA.N  M31S-006 


FUSE  PANEL.  EI6HT  0-30  FUSE  POSITIONS 
LORAIN  4317-008 


FUSE  PAMEl,  FOUR  0-JOA  A FOUR  3J-60A  FUSE 
POSITIONS.  LORAIN  4317-010 


FUSE  PANEL.  (8)  3I-60A  FUSE  POSITIONS 
LORAIN  4317-009 


FUSE  PANEL.  FOUR  6I-400A  FUSE  POSITIONS 
LORAIN  4317-012 


FILTER.  DECENTRALIZING.  50A.  LORAIN  4826-065 


FILTER.  DECENTRALIZING  100A.  LORAIN  4826-084 


ELECTROLYTE.  1S-6AL  CONTAINER.  1.400  S.G. 


CIRCUIT  BREAKER  LNCL.  E/M  2-10QA  NAIN  2-15A. 
2-10A.  ANO  26-5A  OC  BREAKERS,  CURTIS  271C7 


CABINET  BASE.  PAR-NETAL  C8-1931 


REVISION 

ZONE 

»£v 

OtSCNiPTiOPY 

OATE 



5920-00-156-  J68I 


YimiUTII'lMJ.'iJ 


248I6A  I BATTERV  RACK.  2-STEP.  SCISNIC  ZONE  4. 
RESTRAINTS.  EXIOC  84012 


24815Z  I BATTERY  RACK.  2-STEP.  SCISNIC  TONE  4 
RESTRAINTS.  EXIDC  84010 


Z4814H  BATTERV  RACK.  2-STEP.  SEISMIC  ZONES  2 ANO  3 
RESTRAINTS.  EXIOC  84045 


2481 3H  BATTERY  RACK.  2-STEP.  SCISNIC  ZONES  2 ANP  3 
RESTRAINTS.  EXIOC  84043 


248126  BATTERY  RACK.  2-STEP.  SCISNIC  ZONE  1 
| RESTRAINTS.  EXIOC  84569-100 


IKHS 


!«l»  I MTTE9V  RACK.  7-STEP,  SEISMIC  IOW  * 
I RESTRAINTS,  till*  S399* 


7**0*  BATTtRT  RACA.  T-STEP,  SEISMIC  TONES  7 I 
RESTRAINTS.  El  IDE  8*021 


RATTERY  RACI.  2-STEP,  seisnic  tow  1 
RESTRAINTS.  EIIDC  845.3-16S 


SAnENT  RACI.  2-STEP,  SEISNIC  TONE  * 
RESTRAINTS.  EIIDC  81988 


24804Z  I BATTENT  RACI.  2-STEP.  SCISNIC  TONCS  2.  3. 
|ANC  9 RESTRAINTS.  MXA.0  S07-OT95M-4W 


24803N  UTTEPT  RAM.  2-STEP.  SEISNIC  TONI  I 
I RESTPA1NTS.  00010  SOT- 029 528- 333 


29802P  lAnENI  RAM.  2-STIP.  SEISNIC  TONCS  T.  3 
| ANO  I RESTRAINTS.  90U.0  507-07451 7-888 


244998  I BATTERV  RAM.  2-STCP.  SCISNIC  TONCS  I ANO  2 
I NCSTNAINTS,  C 8 0 RD-939-20-CP! 


2949TT  | IATTENV  RAM.  2-STIP.  SCISNIC  TONCS  1 MO  2 
IRCSTRAINTS.  C 8 0 R0-903-IS.CPI 


2449SK  I BATTERY  RACK,  2-STfP.  SCISNIC  ZONES  1 ANO  2 
IRCSTRAINTS.  C 8 0 RO-903-9-EP1 


K’.  M ^ 


BATTm  RACK,  2-STCP,  EXIOC  94568-96 


KllVJi 


BATTERY  rack.  2-step.  «XAO  S07-074 


OC  SCRIPT  ION 


LIST  OP  MATERIALS 


BAnERY  RACK.  2-STEP.  C 6 0 R0-903-15 


BATTERY  RACK.  2-STEP.  C 6 0 RD-903-9 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  l 
RESTRAINTS.  GOULD  S07-074488-333 


BATTERY  RACK,  2-TIER.  SEISNIC  ZONES  2.  3 
AND  4 RESTRAINTS.  GOULD  S07-0/4479-666 


BATTERY  RACK,  2-TJfR,  SEISNIC  ZONE  1 
RESTRAINTS.  GOO 10  SO?- 744  79- 333 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONES  3 AND  4 
RESTRAINTS,  CIO  RD-901  - 15-EPI I 


imm 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONES  3 ANO  4 
RESTRAINTS.  C 4 0 RD-901  -9-EPI I 


BATTERY  RACK,  2-TIC*.  SEISNIC  ZONES  1 AND  ? 
RESTRAINTS.  CIO  RO-901-9-EP1 


BATTERY  RACK.  2-TIER,  SEISNIC  ZONE  4 
RESTRAINTS.  £11 OE  84767-120 


BATTERY  RACK.  2-TIER.  SCISNIC  ZONES  2 ANO  3 
RESTRAINTS.  EXIOC  04800-120 


24477B  BATTERY  RACK.  2-TIER.  SCISNIC  ZONE  1 
RESTRAINTS.  EUDC  84542-84 


244T6A  BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  4 
RESTRAINTS.  EXIOC  84765-96 


BATTERY  RAO.  2-TIER.  SEISNIC  ZONES  2 AW)  3 
RESTRAINTS.  EX  IOC  84798-96 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  1 
RESTRAINTS.  EX  IDE  84540-60 


24473K  I BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  4 
RESTRAINTS.  EXJOC  84760-168 


Z447?l  BATTERY  RACK.  2-TIER.  SEISNIC  ZONES  2 AND  3 
RESTRAINTS.  PI  DC  84793-168 


24471H  BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  1 

J RESTRAINTS,  flJDf  84539-84  


24470N  BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  4 

RESTRAINTS.  EXIOE  84754-96  


244691  BATTERY  RACK.  2-TIER.  SEISNIC  ZONES  2 AND  3 
RESTRAINTS,  EXIOE  84787-96  


BATTERY  RACK.  2-TIER.  SEISNIC  ZONE  1 
RESTRAINTS.  EXIDC  84844-96 


BATTERY  RACK.  2-TIER.  SEISNIC  ZONES  2.  3. 
ANO  4 RESTRAINTS.  GOULO  SOT- 074488-666 


BATTERY  RACK,  2-TIER.  EXIOC  84542-84 


BATTERY  RACK.  2-TIE*.  EXIOE  84540-60 


BATTERY  RACK.  2-TItR.  EXIOE  84539-84 


24463J  BATTERY  RACK.  2-TIE*.  EXIDC  84844-96 

24462K-  "BATTERY  RACK.  2-TIER.  GOULO  S07 -074488 


BATTERY  RACK.  2-TIE*.  GOULD  S07-074479 


CNnr-a 

rams 


1.  ■S.'IB.7] 


BATTERY  RACK.  2-TIER.  CIO  RD-901-IS 


BATTERY  RACK.  2-TIER.  CIO  RO-901-9 


BATTERY  BANK , lEAD/CAlCUM-ACIQ.  26-CELL. 
3260  AM.  EXIOE  GC-3S  


BATTERY  BANK.  lEAO/CAICIUN-ACIO,  26-CELL. 
3300  AM.  C 6 0 NCT-3300 


24456C  | BATTERY  BANK.  ItAO/CAlCIUN-ACIO.  26-CELL. 

1650  AM.  GOULO  NCX-1650 


244558  I BATTERY  BANK.  IIAO/CALCUM-ACID.  26-CELL. 
I 2160  AH.  EXIOE  GC-25 


■aas 

m rrrm  y - A*  wJ 


24453Z  IBATYERY  BAN*.  Lf  AO/CALCU*»-ACiD.  26-CELL . 
| J950  AM.  GOULD  NCI-1950 


BATTERY  SANK.  lEAO/CAlClUN-AClO.  26-CELL, 
1008  AH.  C I 0 LCT-1008 


lEiera 


ocscm^nom 


list  of  matepials 


US  ARMY  COMMUNICATIONS-ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 


48V  DC,  400  A 

END  CELL  BATTERY  FACILITY 


»*C«  NO 

50470 


LIGHTNING  400  TO  800  CFM 


TYPICAL  48V  DC  BATTERY  FACILITY  LAYOUT 

(NOTE  2 *A) 


6 


2 


(TING 
[1*0.  2-F) 


I.  FACILITY  ENGINEER  NOTES: 

A.  PWVIK  AW)  INSTALL  A 400-  TO  800-CFM.  ELECTRIC.  SPARk- 
PROOF  EXHAUST  FAN  IN  Tut  BATTERY  ROOM  kITM  ON/OFF  SWITCH 
LOCATED  OUTSIDE  NEAR  TMf  BATTERY  ROOM  ENTRANCE  DOOR 

B.  WALL  IN  UNNECESSARY  DOOR.  WINDOW.  OR  OTHER  OPENINGS  WITH 

MASONRY. 

C.  ERECT  A PERMANENT  PARTITION  OR  WALL  FROM  FLOOR  TO  CEILING 

D.  PROVIDE  AND  INSTALL  AN  ENTRANCE  DOOR  3-J-  WIOE  AND 
6’-3*  HIGH  WITH  LOCKING  OEVICE  ON  Tnr  DC  EQUIPMENT  ROOM 
DOOR 

E.  PROVIDE  A !•  OR  HIGHER  OOOR  Sill  TO  CONTAIN  LIQUIDS  WITHIN 

THE  BATTERY  ROOM. 

F.  REMOVE  ANY  EXISTING  NORMAL  LIGHTING  FUTURES.  SWITCHES. 
ELECTRICAL  OUTLETS.  ANO  UNUSED  ELECTRICAL  WIRING  IN 
PROPOSED  BATTERY  ROOM. 

6.  REMOVE  ANY  UNNECESSARY  HEATERS  ANO  PIUWING 

H.  IF  A FLOOR  DRAIN  IS  USED  IN  THE  BATTZRY  ROOM.  PROVIDE  A 
LEVEL  AREA  ( ti/8* ) FOR  THE  BATTERY  BANK  SLOPE  THE 
REMAINING  FLOOR  AREA  TO  THE  ORAIN.  THE  DRAIN  SMOUlO 

BE  ROUTED  TO  AN  ACID  CATCH  BASIN  WHERE  ACID  CAN 
BE  NEUTRALIZED  ANO  DRAINED  OR  PIMPED  INTO  THE  SEWER  NET- 
WORK IN  CASE  OF  LARGE  SPILLS.  IF  A ORAIN  CANNOT  61  USEO. 

AN  ACIO-PROOF  TUB  i CONCRETE  OR  OTHER)  MUST  BE  PW'VIOCD 
UNDER  THE  BATTERY  RACK  TO  CONTAIN  POTENTIAL  SPILLS.  (SrE 
SHEET  4.  TABLE  Z.  FOR  BATTERY  RACK  DIMENSIONS.) 

I.  PATCH  ANY  HOLES  ANO  PAINT  THE  TUB.  WALLS  (TO  A HEIGHT  OF  S'). 
A NO  FLOOR  WITH  AN  ACfO-RCSTSTANT  COATtHG.  PAINT  T«f  #C*U*. 
ING  WALL  ANO  CEILING  TO  MATCH  THE  OTHER  AREAS  PATCH  AW 
PAINT  THE  OC  EQUIPMENT  ROOM  TO  MATCH. 

J.  PROVIDE  ANO  INSTALL  SPARK-PROOF  LIGHTING  FUTURES  IN  THE 
BATTERY  ROOM  WITH  THE  ON/OfF  SWITCH  LOCATED  OUTSIOE  THE 
BATTERY  ROOM  OOOR.  MINIMI*  IllUMINATIO*  SHOUlO  BE  10  FOO T- 
CANOLES  3 FEET  ABOVE  THE  FLOOR.  PPOVIM  AND  INSTALL 
FLUORESCENT  LIGHT  FUTURES  IN  THE  UC  EQUIPMENT  ROOM  RE- 
QUIRED ILLUMINATION  IS  - SO  FOOT-CANDIES  3 FEET  ABOVE  THE 
FLOOR. 

*.  PROVIDE  ANO  INSTALL  AUTOMATIC  EHKEMCT  LIGHTING  TO  ILLU- 
NINATE  THE  OC  EQUIP»«NT  RACK  FRONTS  ANO  OOOR  DURING  AC 
POWER  FAILURES. 

L.  PROVIDE  LONG-TERM  ENVIROFMENTAL  CONTROL  TO  KEEP  THE  BATTERY 
ANO  X EQUIPMENT  ROOMS  BETWEEN  60° F (1S.6°C)  AND  8S°F 
(2S.4°C)  ANO  A RELATIVE  HUMIDITY  RANG!  OF  20  to  60  PERCENT 
XCASIONAL  TEMPERATURE  ANC  HUMIDITY  VARIATIONS  ABOVE  ANO 
BELOW  THE  ABOVE  LIMITS  ARE  PERMISSIBLE. 


M.  PROVIOE  ANO  INSTALL  A COLD  WATER  SElUGE  SHOWER  HEAD  ANO 
EYEWASH  STAND. 

N.  PROVIDE  AN  OPENING  FOR  THE  X POWER  DUCT  BETWEEN  THE  X 
EQUIPMENT  ANO  BATTERY  ROOMS. 

O.  PROVIOE  OPENINGS  IN  THE  CEILING/ WALL  FOR  THE  AC  ANO  X POWER 
DUCTS  BETWEEN  THE  X POWER  AND  C0FMUN1 CAT  IONS  EQUIPMENT. 

IQWRJNICATiONS  ENGINEER  NOTES : 

A.  This  LAYOUT  is  TYPICAL  FOR  A BATTERY  FACILITY  LOCATION  ON 
The  SANE  FLOOR  BELOW  the  COMMUNICATIONS  EQUIPMENT  ROOM. 

SUCH  AS  A BASEMENT . 

B.  FOR  RELATIVELY  SHORT  DISTANCES  TO  THE  COWMI I CATIONS  EQUIP- 
MENT («  7S' ) , LOCAL  DISTRIBUTION  IN  THE  X EQUIPMENT  ROOM 
CAN  BE  UStD  FOR  LOCATIONS  ON  THE  SAME  FLOOR;  SEE  SHEETS  3 
AND  17. 

C.  FOR  LONGER  DISTANCES  OR  SEPARATE  LOCATIONS  AND  MOOt "ATE 
DISTRIBUTION  REQUIREMENTS.  THE  MA LL -MOUNTED  CIRCUIT  BREAKER 
ARRANGEMENT  1$  REOmNXO.  ESPECIALLY  IF  FLOOR  SPACE  IS 
MINIMJM;  SEE  SHEETS  9 ANO  18.  SEVERAL  PANELS  CAN  BE  USED. 
LXATED  NEAR  THE  LOADS. 

0.  The  SEPARATE  fuse  DISTRIBUTION  CABINET  IS  RECOMMENDED  FOR 
LARGE  DISTRIBUTION  REQUIREMENTS  IN  SEPARATE  LOCATIONS. 

OVER  80  FEET  AWAY.  THE  DISTRIBUTION  CABINET  SHOULD  BE 
PLACED  NEAR  THE  COFWUNICATIONS  EQUIPMENT  TO  MINIMIZE  WIRE 
LENGTHS.  SEE  SHEETS  S ANO  19. 

E.  AN  INVERTER  From  0.5  TO  10  KVA  CAN  BE  INSTALLED  TO  PROVIDE 
7ZY7-r  AC.  7#.  5 0/60  *2  POWER  FOR  CRITICAL  AC-POMCRED  EQUIPMENT 

F.  The  OUCTS  BETWEEN  THE  BATTERY  FACILITY  AND  C0WRJN1 CAT  IONS 
EQUIPMENT  SHOULD  CONTAIN  AN  INSULATING  COUPLING  NEAR  THE 
PENETRATIONS  IN  THE  X EQUIPMENT  ROOM  TO  PREVENT  ELECTRICAL 
NOISE  FROM  THE  X POWER  RACKS  FROM  BEING  CONOUCTED  TO  THE 
COmMlCATlOMS  EQUIPMENT  ALONG  THE  METAL  DUCTS. 

G.  AFTER  All  CABLES  ARE  INSTALLED.  SEAL  THE  INSIDE  OF  THE  X 
OXT  AT  THE  PENETRATION  BETWEEN  THE  BATTERY  ANO  X EQUIP- 
MENT ROOMS  WITH  NONHAKDENING  SEALER  TO  PREVENT  CONDUCTION 
OF  GASES  TO  THE  X EQUIPMENT  RACKS. 

H IF  THE  X DISTRIBUTION  CABINET  CONTAINS  X-TO-X  CONVERTERS. 

AN  INVERTER.  OR  OTHER  ELECTRICALLY  NOISY  EQU1PWNT.  SEPARATE 
THE  CABINET  From  Th£  COWMlICATlONS  EQUIP*€NT  AS  SHOWN.  ANO 
INSULATE  THE  OUTPUT  (LOAD)  DUCT  AT  THE  CABINET  TO  PREVENT 
CONDUCTION  Of  NOISE  TO  THE  COWUIICATIONS  EQUIPMENT.  IF  THIS 
CABINET  CONTAINS  AN  AC  OUTLET.  USE  NOWCTALUC  CONDUIT  FOR 
CONNECTION  TO  THf  AC  POWER  OXT. 

1.  GROUNO  THE  BATTERY  RACK  ONLY  IF  lOCATEO  WITHIN  6 FEET  OF  A 
LIGHTNING  OOWN-CONOXTOR . 
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REVISION 


PATC  /APPROVE  I 


OCSCRlPTlO* 


1.  GENERAL  ENGINEER  NOTES: 

A.  THE  RACK  UNI UP  SHOULD  BE  OPTIMIZED  FOR  THE  PARTICULAR 

APPLICATION.  RACKS  SHOULD  BE  EASILY  ACCESSIBLE  FOR 

MAINTENANCE.  RACKS  SHOULD  ALSO  BE  PLACED  FOR  MINI** 

AVERAGE  CABLE  LENGTHS  TO  ALL  CONNECTED  EQUIPMENT. 

B.  SPACE  IS  REQUIRED  IN  BACK  OF  ALL  EQUIPMENT  RACKS. 

MINI**  CLEARANCE  IS  24  INCHES.  OESIRABLE  DISTANCE 

IS  36  INCHES  OR  GREATER. 

C.  ONE  SIOC  OF  THE  EQUIPKST  LINEUP  CAN  BE  PLACED  AGAINST 

A HALL  OR  OTHER  EQUIPKNT.  |F  PLACED  AGAINST  A MALL. 

AUOH  A MINIMUM  Of  4 INCHES  Of  CLEARANCE. 

2.  GENERAL  INSTALLER  NOTES: 

A.  RECTIFIER-CHARGER  ANO  CONTROL  RACK  INSTALLATION  STEPS. 

(II  INVENTORY  MATERIAL  ANO  EQUIPMENT  ANO  INSPECT  FOR  DAMAGE . 

(2)  LAV  OUT  EQUIPMENT  FLOOR  ANO  ESTABLISH  REFERENCE  MORK1NG 
LINES  AND  LOCATION  POINTS. 

U)  DETERMINE  FLOOR  POSITION  ANO  BOLT  THE  RECTIFIER-CHARGER 
ANO  CONTROL  RACKS  TO  THE  FLOOR. 

(4)  BOLT  THE  RACKS  TOGETHER  NEAR  THE  TOP. 

(5)  INSTALL  THE  RECTIFIER-CHARGER  IN  RACKS  1.  2.  AND  3. 

(6)  ASSEMBLE  The  REMOTE  CABINETS  AND  INVERTER  RACK  AS  ShOMN 
IN  FIGURES  S.  f>,  AND  7. 

(7)  INSTALL  THE  AC  ANO  DC  POMER  DUCTS  OVER  THE  RACKS  AMO 
INTO  THE  BATTERY  ROOM. 

18 ) INSTALL  DC  POKE*  CABLES  UP  TO  THf  BATTERY  TERMINALS, 

BUT  DO  NOT  CONNECT  TO  THE  BATTERY  AT  THIS  TIME.  (TAPE 
THE  ENOS  Of  THE  CABLES  TO  PREVENT  ACCIDENTAL  CONTACT.) 

(VI  INSTALL  AC  ARC  REMAINING  DC  POWER  CABLES. 

(10)  COMPLETE  MIRING  OF  THE  RECTIFIER-CHARGER  ANO  CONTROL 
RACKS 

.11)  AFTER  ALL  CABLES  ARE  INSTALLED.  PROVIDE  A BARRIER  INSIDE 
THE  DUCT  MHERE  IT  CROSSES  BETMEEN  THE  BATTERY  ANO  DC 
EQUIPMENT  ROOMS. 

B.  TESTING  SHOULD  BE  PERFORMED  IN  ACCORDANCE  MITh  SECTION  I OF 

THIS  SEIP. 


TMO  ?SA  ENO  CELL  RECTIFIER-CHARGERS  ARC  RECOPPCNOEO  FOR 
THE  8-hOuR  BATTERY  RANK  FACILITY  ANO  FOR  OVERSEAS 
APPLICATIONS  IN  ISOLATED  AREAS. 

SELECT  THE  APPROPRIATE  FUSE  PANELS  FOR  LOCAL  DISTRIBUTION 
SEE  SHEET  I/.  COVER  UNUSED  RACK  SPACE  MITH  BLANK  PANELS. 
REFER  TO  SHEETS  9 ANO  IB  FOR  THE  MALI -MOUNTED  C.RCUIT 
BREAKER  PANEL  DISTRIBUTION  SHOMN  ON  SHEETS  8 AND  19 
IS  THE  REMOTE  CABINET  DISTRIBUTION  ARRANGEMENT 


(NOTE  1C) 


INTERCONNECTING 
CABLES  (NOTE  401) 


(see  table  2) (opt; 


SEE  DETAIL  A 


FIGURE  4 
TYPICAL  BATTERY  INTERCON 


FIGURE  3 


TYPICAL  BATTERY  a RACK  INSTALLATION 

(NOTE  I A) 


TABLE  I 


REQUIRED  mu 
LOAD  BATTERY 
POWER. 

HOURS 


REQUIRED 
AMPERE  - 


DETAIL  A 

BATTERY  RACK  TO  CONCRETE  FLOOR  MOUNTING 


# (4  AWG  REMOTE 
SENSE  WIRE 


(NOTE  402) 


GOULD 


(NOTE  IE) 


BATTERY  CELL 


DETAIL  B 


BATTERY  POST  CONNECTOR 
INSTALLATION 


3TY  WO 

CEL 

CELL-11! 

TYPE  (NOTE 

* 

0) 

C40 

U3U10 

Ex;  DL. 

LCT-1008 

NCI-900 

GC-11 
tl020  Ah 

LCT-2016 

NCI-1950 

sc -2b 

(2160  Ah 

NCT-3300 

NCI-1650 
(2  TINES) 

GC-35 
(3260  A HI 

BATTERY 

CELL 

BASIC 

NUWER 

SEISMIC  ZONES 
(NOTE  IA) 

J lJ 

LCT-1008 

RO- 903-9 

-£h 

-EPf 

LCT-2016 

RD-903- 15 

-EP1 

-EPI 

NCT-3300 

NCI-900 

SOT- 0295 17 

-333 

-666 

NCI- I960 

S07-074S26 

-333 

-666 

2 NCI-I6SC 

(2)  S07-074526 

-333 

-666 

1 

21 3 

260-11 

0*557-96 

NA5S7-96 

84071-% 

SC -26 

84563-168 

94  563- 166 

8*027-168 

SC- 35 

(1)  84568-% 

(1)  8*566-108 

(1)  94568% 
(1)  84569-108 

84043-96 

84045-108 

REVISION 


0£  SCRIPT  (ON 


I.  GEXRAL  CNG1XER  NOTES 


TO  BATTERY 
FUSES 

(SEE  FIG  27.  SH  16) 


TWO-STEP  BATTER*  RACK  PEWITS  EASIER  W1NTENAMCE  BUT  REQUIRES 
GREATER  OCPTH.  WERE  THE  BATTER*  ROOM  IS  NARROW,  A TWO. 

TIER  RACK  NAT  BE  PREFERRED.  SEE  TABU  Z FOR  BATTER*  RACK 
DIMENSIONS.  REFER  TO  ORAHING  STD-MS-OOZS  TO  01 TE WINE 
SHOCK  PROTECTION  REQU1REXNTS  FOR  BATTER*  RACKS.  ADO 
SUFFUES  SHOW  IN  THE  SEISMIC  ZONE  COUWNS  TO  THE  BASIC 
RACK  NlRCfB  FOR  C A D AND  MUD  RACKS.  ORDER  RACK 
NUWERS  SHOW  IN  SEISMIC  ZONE  COUMN  FOR  E*I0E  RACKS. 

(NOTE  THAT  [HOC  BATTER*  RACKS  FOR  ZONES  Z B J ARE  IN 
COHAN  2.  ZONE  4 RACKS  ARE  (N  COttAW  3.) 

FOR  CONUS  INSTALLATION,  CEILS  SHOULD  BE  SHIPPED  WET.  HUIO 
WITH  THE  PROPER  EL£CTROL*TE  FROM  THE  MANUFACTURER  S PLANT. 

FOR  OVERSEAS  SHIPMENT,  CEILS  SHOULO  BE  SHIPPED  ORT-CHARGEO. 

TO  BE  FILLED  WITH  ElECTROl*TE  AFTER  INSTALLATION. 


UPPER 


350  MCM 
WHT 


ALL  CELLS  ShOULO  BE  EQUfPPEO  WITH  OlffuSCR  VENTS.  ORDER 
THEN  SEPARATEE*  If  NOT  FURNISHED  AS  PART  OF  EACH  CIU. 
SEE  TABLE  ?. 


SEE  OETAiL  B 


LOWER 


BASED  ON  A MININM  BATTER*  TEWINAL  VOLTAGE  OF  4$. 5 V 
(A4.0  MIN  FOR  EQUIP  AND  1.S  TOTAL  LINE  DROP) 

OROER  THE  SI i JSO  MCM  LEAD-PLATED  COPPER  TEWINAL  LUGS  AS 
PART  OF  THE  BATTERY  PACKAGE. 


BATTER*  RACK  DIMENSIONS  ARE  WITHOUT  SEISMIC  BRACING. 

ALLOW  APPROXIMATELY  Z*  AOOITIONAl  WIDTH  FOR  TWO-TIER 
ANO  ID"  AOOITIONAl  WIOTH  FOR  TWO-STEP  RACKS  WITH  SEISMIC 
BRACING.  (NOTE  THAT  THE  LENGTH  Of  SOX  EXlOC  RACKS  IS 
INCREASED  FOR  SEISMIC  ZONES  ?.  3.  ANO  4.  THE  RACK  LENGTH 
IS  PNOVIOED  IN  INCHES  FOLLOWING  THE  PUT  NICER  ANO  OASH.) 


IECTION  DIAGRAM 


Z GENERAL  INSTALLER  NOTES; 


(8)  PRIOR  TO  REMOVING  BATTER*  CAPS.  PREPARE  ENOUGH 
ElECTROL»TE  TO  FILL  SEVERAL  CELLS.  SINCE  AOOrHON  OF 
CONCENTRATED  SULFURIC  ACIO  TO  WATER  GENERATES  -EAT. 

THE  ELECTROLYTE  MUST  BE  PREPARE 0 IN  AOVWCE  TO  AllC* 
TJX  FOR  COOLING.  *X  ELECTROLYTE  SHQU.0  NOT  BE  HOTTER 
THAN  ROOF  WHEN  POURED  INTO  TX  CELLS. 

CAUTION  ALWAYS  POUR  ACID  INTO  WATER --XVER  WATER  INTO 
imr  POUR  ACID  SLOWLY.  SlNCfnCT  POURING 
WILL  GENERATE  ENOUGH  MEAT  TO  INDUCE  VIOLENT 
BOILING.  WEAR  RUBBER  GLOW  . RtWfR  APRON. 
ANO  GOGGLES  WHILE  PREPARING  ftECTROlYTf  ANC 
FILLING  CELLS. 

(9)  AFTER  UNPACKING  THE  OIFFUSER  VENT  CAPS  ANO  PREPARING 
CELLS  FOR  RECEIPT  Of  ELECTROLYTE.  Flu  TX  CELLS  wUM 
ELECTROLYTE  TC  TX  MIDOlE  LEVEL  MUkED  ON  TX  PLASTIC 
JARS.  (THIS  WILL  AUOW  SOX  SPACE  FOB  Slt«*T  ADJUST- 
XNTS  IN  SPECIFIC  GRAVITY  LATER 

(10)  CXCK  TX  SPECIFIC  GRAVITY  AT  ROOM  TEMPERATURE  ANC 
ADJUST  TO  1.20*  I*  XCESSART . 

INSTALLERS  WIST  TAKE  SPECIAL  CAW  NOT  TO  CUT  UR  ABRAOC  TX 
DC  CABLE  INSULATION  DURING  INSTALLATION  IN  ’VC  DUCTS  BETWEEN 
TX  BATTERT  BANK  AMG  DC  CQUIPXNT  RACKS. 


A UTTER*  BANK  INSTALLATION  STEPS 


K\)  INVENTOR*  MATERIAL  ANO  CQUIPXNT  ANO  INSPECT  FOR  OM*G£ 
Z)  LAV  OUT  CQUIPXNT  FLOOR  ANO  ESTABLISH  WFERENCE  WORKING 
LIXS  ANC  LOCATION  POINTS. 

(3)  ASSEXLE  TX  BATTER*  RACK  AMO  ANCHOR  TO  THE  FLOOR. 

tx  floor  space  for  tk  batter*  ban*  should  be  level. 

IF  THIS  IS  not  tx  CASE.  USE  STEEL  FLAT  WASXRS  UNOCR 
TX  BATTERT  RACK  LEGS  TO  LEVEL  TX  BATTERT  RACK  PRIOR 
TO  INSTALLING  THE  CIUS. 

.«)  BEFORE  PROCEEDING  WITH  TX  UNPACKING.  HANOI ING.  INSTAL- 
LATION. ANO  OPERATION  Of  TX  LEAD-ACID  CELLS.  WVIEW 
TX  SAFETY  PRECAUTIONS  LISTED  IN  TX  MANUFACTURER ‘S 

MANUAL  . 

$)  flAMIX  ALL  CELLS  FOR  CONCEAl  ED  DAMAGE  . 

(6)  PLACE  CELLS  ON  BATTERY  RACK  AND  INSTALL  CELL  TERMINAL 
XAROMUE  . 

(7)  ELECTROLYTE  IS  SNIPPED  IN  CONCENTRATED  FORM  AND  MUST 
BE  DILUTED  WITH  DISTILLED  WATER  PRIOR  TO  USE  IN  THE 
CELLS.  USE  Of  COMUNTRATEO  (Mil*  SPECIFIC  GRAVITY) 

ACID  WILL  DAMAGE  TX  CELL.  INITIAL  FILLING  OF  CELLS 
SHALL  BE  OOX  WITH  ELECTROLYTE  HAVING  A SPECIFIC 
GRAVITY  BETWEEN  1.203  ANO  1.706. 


>0-616-70 


S07-07A479 


[84FB7-96 


TO  PREVENT  DAMAGE  TO  TX  BATTER*  CfU  POSTS,  INSTALL  TX 
3*0  MCM  CAGLES  *0  THAT  TXII  WISH’  WIU  BE  SUPPORTED  B* 
TX  CABLE  DUCT  OR  LADDER . [A  AOOIT10N.  FORM  TX  CABLES 
SO  THAT  TXK  IS  NO  SIGNIFICANT  STRESS  IN  IRV  OIREUtON 
OR  TX  POSTS. 
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SEISMIC  ZONES 

(MOTE  T A ) 

01 X MS  I ONS 

1 2 

164 

. 1 “ 

H 

21-1/8' 


BLANK  PANEL  ('88) 


CAPACITOR  FILTER  PNL 
(NOTE  501)  / 


48V  DC  MAIN  FUSE  PNL 


48V  DC  VOLT  AND 
AMMETER  PANEL 


48V  DC  FUSE  PNL  P I 
(6  5I-60A  FUSES) 


48V  DC  FUSE  PNL  P 2 / 
(6  0-30  A FUSES)  ' 


48V  DC  FUSE  PNL  P 3 
(6  0-30  A FUSES) 


48V  DC  FUSE  PNL  #4  , 
(6  0-30  A FUSES)  ' 


•8v  DC  FUSE  PNL  #5  /0\ 
o o -3o  a a 

3 0 60  A FUSES) 

48V  FUSE  PANEL 


TRANSIENT  PEAK 
LIMITER  PNL  fall) 

>60V,  260  A V~" 


BLANK  PANEL 
(ALARM  TB’S  IN  REAR) 


CABINET  BASE 


RECESSED  BASE 


FIGURE  5 


*ELL 

- filtered 

48V  DC 


I SEE 

(-  FIG  30.  SH  19 


40V  DC  REMOTE  DISTRIBUTION  CABINET 
(INSTALL  IN  COMM  EQUIP  ROOM) 


24  3/8"  (TYP) 


r-BLANK  PANEL  (192 


48V  DC  FUSE  PANEL 


48V  DC.  50  A 
DECENTRALIZING 

filter 

(NOTE  5C3) 


■ BLANK  PANEL  (l93 


FIGURE  6 

INVERTER  RACK  FACE  LAYOUT 
(INSTALL  IN  DC  EQUIP  ROOM) 


6 


5 


DETAIL  C 

500VA,  60  HZ  INVERTER  DIMENSIONS 
8 LOCATION  OF  TERMINAL  BOARDS 


GENERAL  NOUS 

1.  SEE  SHI  IT  2 FOR  RACK  AMO  CABIRET  *1008  POSITIONS. 

2.  jeternine  cabinet  bolt -oca*  bcouirikbts  on  a site-»t-siti 

BASIS. 


SOI.  SIC  f'.GUtf  44.  SKIT  ZB.  FOB  TK  SCHEMATIC  OIAGRAN  ANO 
MG  STO-HS -0003  FOB  FABRICATION  DETAILS. 

SO?.  ADO  THIS  RACK  TO  TK  LINEUP  SHOWN  ON  SKIT  2 IF  THf 

INVERTER  lOAO  IS  UP  TO  O.S.  1.  « 2 (TA.  FOR  A GREATER 
INVERTER  CAPACITY.  SEE  SKIT  6. 

SOJ.  M.t  THE  ANO  M»‘  INVERTERS  REQUIRE  TK  DECENTRALIZING 

FILTER. 

S04  A O-iOA  fuse  PANEL  IS  REQUIRED  FOR  TK  SOO-VA  AND  »-«YA 
INVERTERS.  TK  Z-KVA  INVERTER  REQUIRES  A 31 -BOA  FUSE 
PANEL.  HIRE  ANT  FUSE  TK  INVERTERS  AS  SHOWN  ON  SKET  ZO. 

SOS.  SUITABLE  ALTERNATE  INVERTERS  A«  LAMARCK  ASI-SOO-ABV  (SOO  VA) 
AS1-U.4BV  (1  KVA).  ANO  ASU2K-4BV  (Z  KVA) . 


NEAR  VIEW 


detail  d 

I KVA,  60  HZ  INVERTER  DIMENSIONS 
a LOCATION  OF  TERMINAL  BOARDS 


TABLE  3 

l DRAIN  INVERTER  CHARACTERISTICS  (NOTE  SOS) 


INNUT  VOLTAGE. 
VOITS  DC 


NO  LOAD  CURRENT , 
AMPS  OC 


FUEL  LOAO  CURRENT, 
AMPS  OC 


n.s 

S1.0 


’0. 2 

v.o 


OUTPUT  VOLTAGE. 
VOLTS  AC 


1Z0 

«0 


efficiency . 

PERCENT 


IS 


KIGKT, 

IN 


WIDTH. 

IN 


» Z-7/JZ 


370/1* 
70*11/ IE 


IS 


HEIGHT  . 

LB 


RACK 


6 


48V  OC  FUSE  PANEL 
FOUR  61-400  A 
FUSE  POSITIONS 


10  KVA  I | 
INVERTER 
LORAIN  W 


48V  OC.  100  A 
OECENTRALlZ  ING 
FILTER  § I 


WITH 
TYPE  # 
CIRCUIT 


5 KVA.  i 6.  60  HZ 
INVERTER 
LORAiN  WAG  502B 
WITH 

TYPE  # i TRANSFER 
CIRCUIT  4845-389 


FREQ  Ml 


FREQ  METER  4373  - 215 


LINE  SYNCH  4872-229 
(NOTE  603) 


INPUT 


42 -36V  DC 
20  A NO  LOAD 
124  A FULL  LOAO 


OUTPUT  I20/240V  AC 
I 0.  60  HZ 
80%  EFFICIENCY 


OUTPUT: 


WEIGHT  1000  IBS 


DEPTH  26  3/4 


DEPTH: 


RACK  BASE 


FIGURE  7 

FIGURE  8 

FUSE  AND  FILTER  RACK 

FACE  LAYOUT 

(NOTE  son 

5 KVA,  60  HZ  INVERTER 

(NOTES  602  ANO  6051 

10  KV 

2 


I 


TB3  T82 

L2  U N NLILt 
TB4  — p]Tjr| 

l*L  tte)  i*Ul*J — likiiJ 


(REAR  VIEW) 

10  KVA  I 0.  50  OR  60  HZ 
INVERTER 

LORAIN  WAQ  I03B  (60  HZ) 

WAG  I03B  (50  HZ) 

WITH 

TYPE  4»  I TRANSFER 
CIRCUIT  4845  - 393  (60  HZ) 
4845  - 424  (50  HZ  ) 

FREO  METER 

4373-215  (60  HZ) 
4373-287  (50  HZ) 

LINE  SYNCH  4872-229 

(50  OR  60  HZ) 
(NOTE  604) 


INPUT  42  - 56V  DC 

40  A NO  LOAD  (60  HZ) 
38  A NO  LOAD  (50  HZ) 
243  A FULL  LOAD 
(60  HZ) 

252  A FULL  LOAD 
(SO  HZ) 

OUTPUT  1 20/240V  AC,  I 0. 60  HZ 
120V  AC,  I 9.  50  HZ 
80%  EFFICIENCY 


WEIGHT  1500  LBS 


DEPTH  26-3/4" (60  HZ) 
32-3/4" (50  HZ) 


■ i » T - ’.v  i -,1 1 


This  MC*  is  REQUIRED  FOR  S-  AND  10-AYA  INVERTER  INSTALLATIONS 
THE  IOOA  DECENTRALIZING  FILTERS  ARE  USEO  TO  FILTER  THE  COW 
LOAD.  IF  THE  COW  LOAD  EXCEEDS  ZOO*.  A THIRD  DECENTRALIZING 
FILTER  CM  RE  AOOEO. 

T*  S-  ANO  10-iVA  INVERTERS  ARE  FLOOR  MOUNTED  AND  INSTALLED  IN 
THE  OC  EQUIPMENT  NOON. 

OROER  ONlf  FOR  60-*I  LINES. 

ORDER  FOR  so-  OR  W>-mZ  SlMI  LINES. 

SUITABLE  ALTERNATE  INVERTERS  ARE  (.MARCHE  A4I-SA-44V  (S  OTA) 

ANO  ASl  • lot  -44V  (10  «VA> 


78"  04* 

(60  HZ ) (50  HZ) 


FIGURE  9 

10  KVA,  30  OR  60  H2  INVERTER 

(NOTES  GO?  ANO  SOS) 
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E < 
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FIGURE  10 

DC  POWER  RACK  WIRING  - REAR  VIEW 


z 


REVISION 


DESCRIPTION 


DATE  lAPPROVED 


701.  FUSE  .'ANILS  AM  INSTALLED  AND  HIRED  MH£N  LOCAL 
DISTRIBUTION  IS  USfO.  INSTALL  ANO  MIRE  PANELS 
TO  MEET  SITE  REQUIREMENT.  REFER  TO  FIGURE  U 
FOR  TYPICAL  MIRING  DETAILS. 

m.  OBSERVE  HIM**  BENDING  RADII  FOR  LARGE  CABLES.  USE 
CARE  JN  BENDING  CABLES  TO  PREVENT  DAMAGE  TO  CABLE 
INSULATION. 

7QJ.  INSTALL  NUMBER  ANO  SIZE  Of  CABLES  TO  DISTRIBUTION 
PANELS  IN  RACK  MALL-MOUNTEO  DISTRIBUTION  PANEL, 

OR  DC  DISTRIBUTION  CABINET  IN  EQU.PMENT  ROOM  TO 
LIMIT  VOLTAGE  DROP  TO  1 VOLT. 

704.  THE  METER  ANO  CONTROL  PANEL  ANO  THE  TEST  PANEL  ARE 
SUPPLIED  AND  MIRED  By  THE  MANUFACTURER.  ADDITIONAL 
INSTALLER  MIRING  IS  SHOWN  IN  FIGURE  3S. 

705.  FORM  THE  CABLE  TO  RELIEVE  THE  STRESS  ON  THE  METER  SHUMT . 

706.  KEEP  THE  CONNECTING  MIRES  TO  THE  CAPACITOR  FILTER  PANEL 
AS  SHORT  AS  POSSIBLE. 

707.  PUNCH  OUT  THE  Z-INCH  KNOCKOUT  IN  THE  COVER  PLATE  ANO 
INSTALL  THE  BUSHING  Ml TH  LOCKNUT. 


48  V DC 
RTN  BAR 


0000000000000(0 


0000000000000 


mlm 


pKBE» 


■2ZjI»ZBO 

■HKSEI 

■IKIO 


(NOT)  901)  COVER  WITH 


- 4"  X 4"  DC  PWR  DUCT 
(NOTE  903) 


FIGURE  14 

48V  DC  CIRCUIT  BREAKER  PANEL 
LAYOUT  8 WIRING 


DESCRIPTION 


DATE 


[approved 


3 

m 

■ 

901.  MOUNT  THE  CIRCUIT  BREAKER  PANEL  ON  HALL  OF  THE  CO»WNICATIONS 
ROOM.  NEAR  THE  EQUIPMENT  SERVED.  MOUNTING  HARDWARE  TO  BE 
SPECIFIED  IN  SITE  EIP. 

902.  SPECIFY  THE  REQUIRED  BREAKER  SIZES. 

903.  THE  DC  POWER  DUCT  NETWORK  INSTALLATION  DETAILS  ARE  PART  OF 
EACH  EIP. 

904.  THE  CB  PANEL  IS  SHOWN  WITH  OPEN  DOOR  AND  COVER  REMOVED. 


OETAIL  E 

.E  SIZE  REDUCING  METHOD 
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It iii 

Kmama 

pu 


EQUIPMENT 


APPBOl 

tOAO 

AOC 


Pin  cotot 


GREEN 


E 

II  •IT' 

mm** 

■ 1 ■ !■  1 ■■■■ 

OCSCRiPTiO. 


arc  0270674 1 1 


BURNOr  rH0ITS 


S9?0-00-b2«-2t*l 


ON  A HAXlHJM  V0trA6£  DROP  *0R  mi  lOOf  Of  0 lS-¥  DC 


FIGURE  17 

FUSE  PANEL  SB-3G00/FTC 
(FILTERED,  GMT  FUSES) 
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J«T  ) 

am 

2 

Gm 

3 

cm 

3-1/? 

cm 

> 

Gm 

to 

aCSCfttPTK* 


lUUltlfti 


HXlV  IHJ  fU4i  AML  lUWlMAL  HOC*  ASSMUCS  » T*  lEFT 
-\'A  0*  lABlItfT  .fAclMU  «AA). 


llllUFUSE 


If  I*  tQUlPWMI  AlQuIBli  A CHASSIS  6B0UK)  COMMlT'O*.  A 
^wNC.Mu  BllX*  vAM  t*t  AJUCC  OR  THt  CMAAMti  BUOM  TMf  *6  - . 
<TM  BLOU  A 1-COAOUCTOfc  ratfl  CORO  IS  «QU!«£0. 
MMCTIO  AS  iHOUfc. 


tltCT  THE  «IAI  S Ilf  lUSlC  JR  A »Ai!«*  Ml*  »0«  T* 
.004  Jf  C.JSv  Oi 


unit  fuse 


.iHflld. 


KfTlCFUSC 


UULffUSE 


umifuw 


umiM&r 


ALAHM  CONNI.C  T (ON 


BUSS  FUSE  TERMINAL  BLOCK 


T Aflkfc  9 

BUSS  FUSE  BLOCK  FUSE  ASSIGNMENTS 
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ll« 

l»OJ 

EQUIP 

HU  tOAD 

A 

ITWCfc) 

fust 

rw 

RSN 

HTfiA 

0.4 

4920  00-664 -OS  14 
4920-00- 194 -2330 

BUSS 

timtriiH 

fO  14 

1.1 

99*0-00-294- 701 J 
9920-01  -007 -44  76 

BUSS 

UTTitrusc 

«D  14 

1.9 

4920-00-  S03-4WJ 
4920-00-1 3J-48V 

BOSS 

umirysi 

j»  u 

2.6 

4920-00  {J06-3I42 

BUSS 

fO  ll 

3.4 

4920-01-00/  46/7 

LlTTUfWSI 

Sw  - 

■ 

t ^ r ~ 

TEST 


RECT  RECT  EM  EMC 

GO  ACO  RFA  CELLS  ACO 


0 O O O © O O 


(NOTE  1201) 

REG  VMI 

VCRT  F4» 

ECR  VM 

A B 

VCRL  VCRH 

R 48  RVM 

Fl3*  FI4* 

FIS*  L-48 

© © 

© © 

© © 

© © 

© © 

© © 

© © 

© © 

5 A M/3 

1-1/3  M/3 

1-1/3  1-1/3 

1-1/3  1-1/3 

1-1/3  1-1/3 

5 A 1-1/3 

1 - 1/3  3 A 

5 A 5 A 

LOAD 

(AMPS) 


FRONT  VIEW 
FIGURE  20 

METER  a CONTROL  PANEL  LAYOUT 


23- 


TEST  VOLT  AOJ 


FUSE  BLOCK 
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T 


ooooooooo 


I 


ooooooooo 


COPPER  BUS  BAR  WITH 
INSULATING  MOUNTING  KIT 


FIGURE  23 


-48V  DC  FEEDER  CABLE  TERMINATION 


■ 


REVISION 

DESCRIPTION 


THE  NITER  TERMINALS  NAY  BE  REVERSED  FROM  THE  WAV  SHOWN. 
CONNECT  TO  THE  CORRECT  TERMINALS  AS  MARKED  ON  THE  METER  CASE. 

FORM  THE  3SO  MCM  CABLES  ANO  SECURE  THEM  TO  THE  CABINET  TO 
RELIEVE  STRESS  ON  THE  SHUNT  TO  PREVENT  DAMAGE . 

USE  BLACK- INSULATED  WIRE  FOR  ALL  (-)  WIRING  ANO  WHITE 
WIRE  FOR  ALL  (♦)  METER  ANO  SWITCH  WIRING. 

AFTER  INSTALLING  ALL  EQUIPMENT  ANO  FUSE  PNCLS  IN  FRONT  OF 
THE  CABINET.  MOUNT  TN£  COPPER  BUS  BAR  HORIZONTALLY  ON  THE 
RIGHT  SIOE  INSIDE  THE  CABINET  (LOOKING  FROM  THE  REAR)  IN 
AN  UNOBSTRUCTED  LOCATION.  SEE  FIGURE  II  FOR  THE  APPROXIMATE 
LOCATION.  USE  THE  INSULATORS  ON  EACH  SIOE  FROM  THE  LORAIN 
INSULATING  MOUNTING  KIT.  ENSURE  THAT  NO  BOLT  OR  ANY  METAL 
PART  OF  THE  BUS  BAR  ASSOMLt  CONTACTS  THE  METAL  CABINET . 

THE  BUS  BAR  CAM  BE  SHORTENED  IF  NECESSARY  TO  PROVIDE  ADEQUATE 
CLEARANCE  ON  ALL  SIDES.  SEE  FI SURE  ZS  FOR  MOUNTING  DETAILS. 


350  MCM  CABLE 
TO  INTERCONNECT  BAR 
FOR  4BV  FUSE  PNLS  +1  -4 
(NOTE  1302) 


DRILL  BOLT  HOLE 
TO  FIT  BOLT 


O O o O 


O O o O 


F/0 

330  MCM  BLK  CABLE  TO 
400  A MAIN  FUSE  PNL 


■flTC  .NOTE  1304) 


3 


2 


6 


5 


'1 


23  

22-5/16" 


l-J  /4'  ( . — — l 

f ♦ L,  _o  o_  \ 

4-  L2o.o.  ( 

L t „ , !L™  \ 

i^-5—  _ «.  U°TnGND^J 

5- 3/4" 

L • ^ - + 

l-f/4 

5-3/4" 

1 i ♦ METER 

y IjV*. ♦ DETAIL 

5-3/4" 

L L 


METER  ft  CONTROL 
DETAIL  NOT  SHOWN 


5/fi"  DIA  HOLES(2) 

FOR  LIFTING  RECTIFIER 


#18  TO  #2  AWG 


F GND 
(AC  PROT) 


* 8 TO  #2  AWG  - 


9/32"  X 1/2" 
SLOTS124) 


AC  a PROTECTIVE  GROUND  48V  DC  OUTPUT 
CONNECTIONS  CONNECTIONS 


DETAIL  6 

MAIN  RECTIFIER -CHARGER  AC 
ALARM,  a CONTROL  C 


DETAIL  F 

RHM200C50  OR  RHM  200D50  DIMENSIONS 
a LOCATION  OF  TERMINAL  BOARDS 


- 17-17/32" 

TOP  VIEW 


• 4-3/4" 

Li 

■3/4"-,  r5/8" 


VENTILATING  GRILL 


3-15/16" 

/ - 9/32"  X 1/2"  SLOTS 


1 I 

I "I  

-1/4" 

I •3/8"-'  U" 

: i 


FRONT  PANEL  OETAlL 
OMITTED 


120V 

SERVICE 

/ ' s AC 

LINE  PROT 

I NEUT  GND 


<T  O <T  O 

0 O O O 

LINE  LINE  NEUT  F 

1 2 GND 


208/240V 

SERVICE 

, 1 N AC 

LINE  LINE  PROT 
I 2 GND 


-#22  TO  #10  AWG 


TBI 

AC  INPUT 


LINE  LINE  NEUT  F 
I 2 GND 


DC  OUTPUT 
^(♦)  ' <-)' 


#18  TO  #2  AWG- 


FPONT  VIE'* 

U 21-1/4" 

L 23"  — 


75 

(♦) 

1 o 

>5 

(-) 

O 

O 

o 

POS 

NEG 

LOCAL  SENSE  LEADS 
(FURNISHED  BY  MANUFACTURER) 
(NOTE  1503) 


RECTIFIER  ^ 

FAILURE  - COM  - 

ALARM  _ 


TB3 

alarm  a 
CONTROL 


detail  h 

RJ25F7  DIMENSIONS 


DETAIL  I 

RJ25F7  END  CELL  RECTIFIER  - C HARGER  AC  a DC  POWER, 
ALARM,  a CONTROL  CONNECTIONS 


3 


T03 

alarm  a 

CONTROL 


<♦) 

(-) 


DISCONNECT 
(NOTE  1300 


<♦0 


REMOTE  VOLTAGE  SENSING 


<->J 

LOAD  SHARING 
NO 
COM 
NC 
NO 
COM 
NC 

] REMOTE  EQUALIZE 
I (STRAP  FOR  LOCAL  CONTROL) 
(NOTE  1302) 


h ALARMS  (SEE  SH  24,  FIG  40) 


alarm  8)  CONTROL  CONNECTIONS 


-optional 

BASE 


DETAIL  J 

fc  KVA,  50  OR  60 HZ 
FLOOR  MOUNTING  INVERTER 


i 


REVISION 

ZONE 

DESCRIPTION 

DATE 

APPROVEO 

NOTES: 

ISO I.  DISCONNECT  ANO  TAPE  TM£  LOCAL  SENSE  LEADS.  CONNECT  THE 

REMOTE  BATTERY  VOLTAGE  SENSING  MIRES . 

ISO?.  CHECK  TO  ENSURE  THAT  THIS  CONNECTION  IS  IN  PLACE  FOR  LOCAL 
EQUAL  ZE  SNITCHING.  REFER  TO  THE  RECTIFIER-CHARGER 
INSTRUCTION  MANUAL . 


IS03.  LOCAL  SENSE  MIRING  IS  SHOWN.  FOR  REMOTE  SENSING  CONSULT 
THE  MANUFACTURERS  MANUAL. 


i 


0 50470 


400  A CONTROL  RACK 


I 0.  '5  A.  120V 
I 0.  15  A.  220V  (-) 


#6  AWG  BLK 
# 6 AWG  WHT 


BATTERY  FACILITY 
FUSE  PANEL 


* 

A BLK 

tr  ^ 

0 — o o 

° " N- 

N *MT 

> > x 
o O _ 

SRN 

7V  OC.  25  A 
END-CELL 

rectifier  -charger 

LORAIN  # RJ25F7 
(NOTE  1602) 


3 0.  60  A,  208V 
3 0.  35  A.  300V 


As  RED  I 
08  — « ‘ o- f- 

As  BLU  ! 


GRN  • 
AC  PROT 


O 0 


48V  DC.  200  A 
RECT  CHGR  # I 


RFA  HI/LO 
VOL 


SEE  SH  15  I 
(6  PL) 


3 0.  60  A.  208V 
3 0.  35  A.  380V 

BLK  •'  J 
0A  —o  i o 1-  | 

As  RED ' ! 

" ,°  ' ! < 

A BLU  I 


GRN  ; 
AC  PROT 


0 O 


48V  DC.  200  A 
RECT -CHGR  # 2 


' 1 2/0 
I BLK 
» - 

-) RB  2 

1 ♦ 

1 RG2 


RFA  Hl/LO 
VOL 


3 0.  60  A.  208V 
3 0.  35  A.  300V 

i ;f 

0A  -©  i F I 

i I I 

/A  "to  1 ! i 

0B  -©  * F ' I 

I • 

A.  BLU  I j 
0C  -O  o — — f I , 
I 1 , 
GRN  i | 1 
t I 

AC  PROT  J ! 


© © 


48V  DC.  200  A 
RECT - CHGR  # 3 


optional 
BATTERY 
DISCONNECT  . 
SWITCH 
3 X 200  A 


48V  RTN  BAR 
IN  RACK  # 3 


5 »5' 

(NOT E «607) 


(-)  40V  CHGR  BAR 


(NOTE  1605) 
(3  PL) 


2 ■ # 10  AWG  WHT 
2 i #8  AWG  WHT 


CELL  26  - 
57  2V  FLOAT 
60  IV  EQUALIZE 

CELL  23- 
50  6V  FLOAT 
53  6 V EQUALIZE 


lead/calcium  ACID 

BATTERY  BANK 

26  CELL 


(SEE  TABLE  I SH  2) 


LOCAL  48 v INPUT 
WHT 


350  MCM  BLK 


FUSE 

INTERCON 

BAR 


— 350  MCM  BLK 

(NOTE  1601) 

[ 400  A ENO  CELL  AUTO  SWITCH  I 


400  A METER 
SHUNT 


OPERATING 

MECHANISM 


350  MCM  WHT 
1 (NOTE  1605) 


48V  RTN 

CONDUCTORS 
(SEE  IT.  18. 
OR  18) 


HI/LO  VOL 

ALMS 


END  CELL  SWITCH 
METER  CONTROL. 8 
TEST  PANEL 


© © 


3 > x tk. 

* * X « 


ALARM  TB  (NOTE  1604) 


RFA  HI/LO 
VOL 


FIGURE  27 

SCHEMATIC  DIAGRAM  OF  -46V  DC 
400 A END  CELL  BATTERY  FACILITY 


6 


5 


REVISION 

: n 

ZONE 

HtV 

DESCRIPTION 

DATE 

APPROVED 



- 350  MCM  BLK 


AMPERES 

VOLTS 

At  PHASE 

AC  NEUTRAL 

AC  PROTECT M 

LOW  0W1C  VALUE  RESISTOR 

NUMBER  Of  CONOUUORS 


350  MCM  BLK 


2 a # 10  AWG  BLK 


(SEE  SM  26,  FIG  44)  48V  OC 

CAPACITOR 

n FILTER  PANEL 
8 * 35,500  F, 
75  WVDC 


2iF8  AWG 
BLK 


REDl/l 

60  A 

r ^ 

1001.  TKL  ENO-CELl  SWITCH  OPIRATES  WHIR  THE  VOLTAGE  ACROSS  THE 

DISTRIBUTION  CABINET  LOAD  BARS  FALLS  BELOW  46  VOLTS.  AOOIMG 
THE  J CIO  CELLS  IN  SERIES  WITH  THE  RAIN  BATTERY  THIS  RAISES 
THE  LOAD  VOLTAGE  TO  W V DC. 

160*.  LOCAL  SENSING  IS  USED  fOR  THE  END-CELL  RECTIFIER -CHARGER.  SEE 

sheet  *«. 

>60J.  REMOTE  SENSING  IS  USED  FOR  THE  WAIN  RECTIFIER-CHARGERS.  SEE 
SHEET  ?4. 

1604.  THE  ALARM  CABLE  TERMINALS  AT  THE  COf  FOR  lOCAl  DISTRIBUTION 
AND  AT  ANOTHER  ALARM  TB  IN  THE  DISTRIBUTION  CABINET  FOR 
REMOTE  DISTRIBUTION.  SEE  SHEET  2 4 FOR  LOCAl  AND  SHEET  ZB  FOR 
REMOTE  DISTRIBUTION. 

1605.  NORMALLY  WHITE- INSULATED  CABLES  ARE  USEO  FOR  THE  OC  RETURN 
(♦)  CABLES.  WRAP  BANOS  OF  WHITE  PLASTIC  TAPE  AROUNO  EACH 
End  OF  BIACk-INSUIATED  (♦)  CABLES  for  identification. 

1606.  Tm£  remote  sense  leads  for  the  ENO-CElL  SWITCH  ARE  USEO 
ONLY  WITH  THE  REMOTE  DISTRIBUTION. 

1607.  USE  TWO  JSOMCM  CABLES  IF  THE  CABLE  DISTANCE  BETWEEN  BATTERY 
POST  ANO  SWITCH  ElCEEDS  IS  FEET. 


TRANSIENT 
PEAK  LIMITER 
>60V 
520  A 


FUSE  ALARM  IN 

(FROM  LOCAL  FUSE 
PANELS  WHEN  USED) 
(SEE  SM  17) 


RECT-CMGR  REMOTE 
SENSE  LEADS  RB/RG 


LOCAL  -48V  INPUT 


FUSE  ALARM 


REMOTE  SENSE  FOR 
ENO  CELL  SWITCH 


100  A | REMOTE  48V  INPUT 


(NOTE  1606) 


II-PAIR  ALARM  CABLE  (NOTE  1604)1 


3 


2 


Ou>  Oo  O 


LOAD  BAR 


TO  CDF 


40V  DC  LOAD  FUSE  PANELS 


FUSE  PNL 
INTERCON 
COPPER 
BUS  BAR 


350  MCM  BLK 


II  PR  ALARM  CABLE 


P/0 

48V  DC  RTN  (♦) 

BAR  IN  RACK  # 3 


# AWG  BL 


P/0  48V 

BAR 


TO  STN  GNO 

POI 


0 Z AWG  rCL 


3 


2 


■2Z323I 


CIRCUIT  BREAKER  WITH  RATING. 


THIS  PANEL  IS  MALL-NOUNTEO  NEAR  TN|  COWMII  CAT  IONS  EQUIPMENT 
SUPPLIED.  MORE  THAN  ONE  PANEL  CAN  BE  USED. 

ISTINATE. 

EON  LOOP  LENGTHS  BETWEEN  SO  AND  85  FEE 7. 

DETERMINE  CIRCUIT  BREAKER  REQUIREMENTS  ON  A SITE-BY-SITE 
BASIS  ANO  OROER  THE  PANEL  EQUIPPED  TO  THE  EXACT  REQUIREMENTS. 


TABLE  9 

48-V  DC  OISTR/CIRCUIT  BREAKER  PANEL  DATA 


CIRCUIT 

BREAKER 

NO. 

EQUIPMENT 

APPRO* 

LOAD. 

A DC 

KCOWCNDED 

cs. 

A DC 

RECOWCNOEO 

WIRE  SIZE . 

AUG  (NOTE  1803) 

1 

AN/FRC-162  (A) 

3.1 

S 

14 

2 

AN/FRC-162  (B) 

3.1 

5 

14 

3 

AN/FCC-97  MAIN 

2.0 

S 

14 

4 

AN/FCC-97  STANDBY 

2.0 

s 

14 

S 

TSEC/CY-I04  ALM  112 

PNL 

0.2-1. 0 

s 

18-16 

6 

TSEC/CY-104  AIM  3 A 4 

PNL 

0.2-1. 0 

s 

18-16 

7 

TSEC/CY-104  ALM  SAB 

PNL 

0. 2-1.0 

s 

18-16 

r 

8 

TSEC/CT-104  ALM  7 A 8 

PNL 

o.e-i.o 

5 

18-16 

i 

9 

TSEC/CY-104  ALM  TACTICAL 

0.2-1. 0 

5 

18-16 

10 

AN/FRC-165 

(A) 

S.O 

(NOTE  1802 

10 

11 

AN/FRC-I6S 

<•) 

S.O 

(NOTE  1802 

10 

12 

TD-1193 

MAIN 

2.S 

(NOTE  1802 

5 

13 

TO- 11 93 

STANOBY 

2.5 

(NOTE  1802 

S 

14 

TD-1192 

(D 

2.8 

s 

IS 

TO- 11 92 

(2) 

2.8 

16 

TO- 11 92 

(3) 

2.8 

17 

TD-1192 

(4) 

2.8 

18 

TO- 11 92 

(5) 

2.8 

19 

T0-U92 

(6) 

2.8 

20 

TD-1192 

(2) 

2.8 

21 

TD-1192 

(8) 

2.8 

22 

TD-1192 

TACTICAL 

2.8 

23 

TD-1192 

SPARE 

2.B 

H 

SPARE 

STD-MS-Q02I 
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DC  EQUIP  ROOM 


200  - 800 
LOOP -FT 
TYPICAL 


-48V  DC 
LOAD  BAR 


350  MCM 
BLK  2 


»-  350  MCM 
[I  BLK 

(NOTE  1901) 


REMOTE  SENSE  LEADS 
TO  CONTROL  PANEL 

I 4*14  AWG  BLK 


4 4*  14  AWG  WHT 

ii  pr  alarm  cable 


350  MCM 
WHT 

(NOTE  1901) 


P/0 

48V  RTN 
(♦)  BAR 
IN  RACK 

#3 


» COMM  EQUIP  ROOM 

p/0  48V  DC  FUSE  DISTRIBUTION  CABINET 

1 


-48V  DC 
BAR 


400  A METER  PANEL  (SEE  SH  26,  FIG  42) 

MAIN  FUSE  400  A METER  SHUNT 

. TW-  35lMCM--4^9ll9-a MAJN_FEED .350  MCM  BLK 

BLK  r__*  BLK  I (Nj  LOCAL 

i 1 — i 1 ^ ^ M VOLTAGE 

>— 1 500  0 VOLTMTR  — 

TAP  \1J—  SWITCH  — 1 

I 0-400  A C-  75  V — T.  ' ."T  { 


(SEE 

SH  25. 

FIG  41) 

#18  AWG 

BLK 

(SEE 

SH  25, 

FIG  4|) 

REMOTE  (CONTROL  RACK)  VOLTAGE 

/<-)  BLK 

AUX  FEED 
350  MCM 
BLK 


#18  AWG  BLK 


#18  AWG 
BLK 


# 10  AWG  WHT  (♦) 
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SECTION  5.  BILL  OF  MATERIALS 

5.1  GENERAL.  The  BOMs  provided  herein,  figures  5-1  through  5-4, 
illustrate  the  essential  materials  required  for  the  installation 
of  the  four  types  of  48-V  dc  battery  power  facilities  described 
in  paragraph  1.6.  They  are  for  a typical  installation  and  should 
be  modified  and  supplemented  by  the  responsible  engineering  ac- 
tivity to  fit  the  particular  site.  Cable  duct  and  racks  and  bolt- 
down  requirements  should  be  determined  on  a site-by-site  basis  and 
added  to  items  listed. 

5.2  BILL  OF  MATERIALS.  Each  BOM  contains  USACC  standard  author- 
ized materials  which  are  to  be  used  in  the  preparation  of  indi- 
vidual Engineering  Installation  Packages  (EIPs).  Requests  for 
significant  changes  to  the  BOM  will  be  submitted  to  Headquarters, 
USACEEIA,  ATTN:  CCC-CED-SEP,  with  justification  for  approval. 
Identification  of  items  is  primarily  by  National  Stock  Number 
(NSN) , Management  Control  Number  (MCN),  and  System  Material  List 
(SML).  When  military  identification  numbers  are  not  available, 
the  manufacturer's  part  description  and  number  (or  catalog  number) 
with  appropriate  cost  will  be  provided.  The  number  in  parentheses 
in  the  Stock  Number  column  is  the  SML  number. 


Figure  5-1.  Bill  of  Materials  for  48-V  Dc  50-A  Basic  Battery  Facility 
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Figure  5-2.  Bill  of  Materials  for  48-V  Dc,  100-A  CEMF  Cell  Battery  Facility  (Contd). 
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Figure  5-4.  Bill  of  Materials  for  48-V  Oc,  400-A  End  Cell  Battery  Facility  (Contd). 
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SECTION  6.  QUALITY  ASSURANCE  PROCEDURES 


6.1  GENERAL.  The  quality  assurance  (QA)  criteria  defined  in 
CCR  702-1-2,  appendix  F,  will  be  applied  to  this  project.  The 
QA  procedures  in  this  section  will  be  used  to  determine  the  ac- 
ceptability of  the  installation  and  the  functional  performance 
as  defined  in  sections  1 and  3.  The  sequence  of  installation 
and  test  steps  shown  in  figure  6-1  should  be  followed. 

6.2  INSPECTION  RESPONSIBILITIES. 

6.2.1  Installation  Agency.  The  installation  agency  is  re- 
sponsible for  quality  control  (QC)  inspections  in  accordance 
with  CCR  702-1-2,  the  Air  Force  T.O.  31-10  series,  and  this 
SEIP.  QC  inspections  will  be  performed  to  ensure  compliance 
with  equipment,  subsystems,  and  system  level  requirements.  A 
QC  representative  (QCR)  shall  be  identified,  prior  to  start  of 
installation,  to  serve  as  a point  of  contact  for  the  QC  effort. 
The  QCR  is  responsible  for  the  timely  accomplishment  of  the 
following  actions: 

a.  Completion  of  checklist,  USACEEIA  FM  112-R,  figure 
6-2,  during  QC  inspections  in  accordance  with  CCR  702-1-2. 

b.  Preparation  of  QC  reports,  using  approved  installation 
agency  forms. 

c.  Ensuring  coordination  and  provision  of  test  equipment 
required. 

d.  Performance  of  shakedown  tests  and  maintenance  of  daily 
log  of  results,  using  approved  installation  agency  forms. 

e.  Ensuring  that  a written  statement  of  readiness  is  issued 
to  the  applicable  USACEEIA-QA  element  20  days  prior  to  the  esti- 
mated completion  date  of  shakedown  tests.  The  statement  shall 
verify  that  the  installation  is  ready  for  acceptance  testing. 

f.  Coordination  with  the  installation  team  leader  for 
identifying  one  installer  who  will  assist  in  the  final  QA  in- 
spection and  acceptance  test. 

g.  Ensuring  that  QC  discrepancies  are  corrected  and  that 
installation  rework  is  performed,  if  test  results  are  not 
satisfactory. 
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h.  Coordinating  the  availability  of  QC  inspection  records 
and  related  installation  documents  for  the  QA  representative/ 
test  director,  identified  as  the  quality  assurance  representative 
(QAR). 

6.2.2  Testing  Agency.  The  testing  agency  is  responsible  for 
periodic  in-process  QA  checks,  final  QA  inspection,  and  accep- 
tance testing  in  accordance  with  provisions  of  USACEEIA  Regula- 
tion 702-3.  QA  inspections  will  be  performed  to  monitor  the 
QC  effort  and  to  ensure  that  the  installation  meets  the  required 
performance  parameters  at  the  equipment,  subsystem,  and  system 
levels,  as  applicable.  A QAR  will  be  identified,  prior  to  start 
of  installation,  to  serve  as  a point  of  contact  for  the  QA  and 
test  effort  and  to  ensure  that  the  following  actions  are  taken 
in  a timely  manner: 

a.  Establish  a QA  program  that  monitors  the  QC  and  instal- 
lation efforts  to  ensure  compliance  witn  stated  requirements. 

b.  Record  the  information  required  by  figure  6-3,  pertain- 
ing to  cognizant  agency,  command,  and  facility  points  of  contact. 

c.  Review  QC  and  installation  records  and  perform  periodic 
in-process  QA  inspections,  if  deemed  necessary  because  of  the 
size  and  complexity  of  the  installation,  and  report  discrepancies 
to  the  responsible  agency.  Recommendations  for  corrective  action 
will  be  included  in  any  discrepancy  reports. 

d.  Perform  a final  QA  inspection  in  accordance  with  CCR 
702-1-2. 

e.  Conduct  functional  performance  tests  in  accordance  with 
section  7 to  determine  if  the  installed  equipment,  subsystem,  or 
system  meets  the  required  performance  parameters.  If  the  results 
of  any  portion  of  the  acceptance  test  are  not  satisfactory,  cor- 

t rective  action  will  be  taken  immediately  by  on-site  personnel, 

if  possible.  If  discrepancies  are  resolved,  the  QAR  may  retest 
to  verify  the  results  and  continue  the  acceptance  test.  If  dis- 
crepancies cannot  be  corrected  immediately,  the  QAR  may  reject 
the  equipment,  subsystem,  or  system  or  attempt  to  complete  the 
test  with  exceptions.  Exceptions  will  be  noted  in  the  final 
test  and  acceptance  report. 


f.  Record  and  analyze  test  results,  prepare  a final  test 
and  acceptance  report,  and  make  distribution  in  accordance  with 
rrrR  7n?-? 
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6.2.3  Operating  Agency.  The  operating  agency  is  responsible 
for  providing  support  during  installation  and  test.  An  opera- 
tions and  maintenance  (0&M)  representative  shall  be  identified, 
prior  to  start  of  installation,  to  serve  as  the  point  of  contact 
for  the  project  and  to  ensure  that  the  following  actions  are 
taken  in  a timely  manner: 

a.  Provide  administrative  supplies  and  typing  support. 

b.  Assist  in  resolution  of  discrepancies. 

c.  Make  operation  and  maintenance  personnel  available  to 
assist  on  an  as-required  basis. 

d.  Provide  a representative  to  witness  the  acceptance  test 
and  sign  the  Technical  Acceptance  Recommendation  (TAR). 

6.3  DOCUMENTATION. 

6.3.1  Quality  Control  Documentation.  The  installation  QC  will 
be  documented  using  a QC  checklist  similar  to  figure  6-2  and  the 
approved  installation  agency  report  forms.  A QC  inspection  log 
will  be  maintained  on  a daily  basis  during  inspection  periods. 

The  daily  log  may  be  in  any  format  unless  installation  agency 
policy  dictates  otherwise. 

6.3.2  Quality  Assurance  Documentation.  QA  inspections  will 
be  documented  using  a QA  checklist  similar  to  figure  6-2;  the 
sample  cognizant  agency,  command,  and  facility  points  of  contact 
form,  figure  6-3;  and  the  QC  checklist,  figure  6-4.  The  final 
QA  inspection  shall  be  documented  using  the  TAR  forms  shown 

in  section  8.  The  Test  and  Acceptance  Report  shall  be  in  accord- 
ance with  CCCR  702-2.  A QA  inspection  log  will  be  maintained  on 
a daily  basis  during  inspection  periods.  The  daily  log  may  be 
in  any  format  unless  testing  agency  policy  dictates  otherwise. 

6.4  QUALITY  ASSURANCE  PLAN.  The  inspection  responsibilities 
assigned  in  this  section  constitute  the  QA  plan  and  establish 
an  independent  evaluation  loop.  The  evaluation  loop  consists 
of  the  installation  agency  QC  effort  and  the  testing  agency  QA 
and  test  effort.  Acceptance  of  the  installation  by  the  0&M  com- 
mand is  contingent  upon  the  successful  demonstration,  during 
acceptance  testing,  that  the  installed  equipment  meets  required 
performance  parameters.  A coordinated  effort  during  the  instal- 
lation effort  between  the  installation,  testing,  and  operating 
agency  personnel  is  required  to  assure  that  the  highest  stan- 
dards of  quality  are  maintained  in  accordance  with  QA  procedures. 


6-4 
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6.4.1  QA  inspections  and  tests  may  be  interrupted  at  any  point 
if  disrupted  by  a hardware  malfunction.  They  also  may  be  inter- 
rupted at  a compatible  breaking  point  to  permit  scheduled  duty 
breaks.  Any  inspection  that  is  interrupted  because  of  a hard- 
ware malfunction  shall  be  restarted  at  a point  determined  by 
the  QAR. 

6.4.2  Spare  equipment  may  be  substituted  for  malfunctioning 
equipment  with  the  approval  of  the  QAR.  Any  equipment  that  has 
been  replaced  shall  be  repaired  and  reinspected. 

6.4.3  During  acceptance  tests,  any  piece  of  equipment  (includ- 
ing items  such  as  cables  and  conduits)  may  not  be  changed  or 
adjusted  without  the  approval  of  the  QAR. 


QUALITY  ASSURANCE  INSPECTION  CHECKLIST  - INSTALLATION 
(CCCR  702-2) 


PAGE  1 OF  11  PAGES 


DATE  'Oay,  Mo,  Year) 


SITE 

LOCATION 

PROJECT  NAME 

TASK  NO. 

REFERENCED  T.O.  FOR  QUALITY  OBSERVATIONS  FOLLOW  MAIN  PARAGRAPHS 
A.  Drawings  and  Specifications  (AFTO  31-10-3,  31-10-9, 


Drawinqs  and  Specifications  (AFTO  31-10-3,  31-10-9, 

31-10-27,  31-10-29) 

1.  Are  floor  plan  drawings  available? 

2.  Are  equipment  location  drawings  available? 

3.  Are  face  layout  drawings  of  equipment  in  bays 
available? 

A.  Are  drawings  for  distribution  frame  block  assignments 
available? 

5.  Are  pin  connections  on  terminal  blocks  shown  on 
drawings? 

6.  Is  stenciling  of  terminal  blocks  shown  on  drawings? 

7.  Are  drawings  of  power  distribution  equipment 
available? 

8.  Are  wire  sizes  indicated  on  drawings? 

9.  Are  schematic  diagrams  of  circuit  types  to  be 
installed  included  in  drawings? 

10.  Are  drawings  of  site  grounding  systems  available? 

11.  Are  drawings  showing  arrangement  of  cable  racks, 
ducts,  and  trenches  available? 

12.  Do  specifications  contain  list  of  reference  material 
required  by  installers? 

13.  Oo  specifications  contain  cable  running  list  for 
power  distribution? 

1A.  Do  specifications  contain  cable  running  list  for 
signal  cabling? 


I i 

USACEEIA  FM  112-R 

1 JAN  79 

Figure  6-2. 
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QUALITY  ASSURANCE  INSPECTION  CHECKLIST  - INSTALLATION 
(CCCR  702-2) 
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15.  Do  specifications  contain  cable  running  list  for 
RF  cabling? 

16.  Do  specifications  contain  detailed  information  on 
grounding? 

17.  Do  specifications  contain  details  on  all  special 
instructions  for  installers? 


YES 


NO 


NA 


18.  Do  drawings  reference  all  applicable  items  on 
BOM? 


B.  Tools  and  Equipment  (AFTO  31-10-29) 

1.  Is  equipment  damaged  or  unserviceable? 

2.  Are  all  installation  materials  on  hand  and 
serviceable? 

3.  Are  all  tools  necessary  for  completion  of  the  job 
on  hand? 

4.  Is  all  test  equipment  needed  for  test  and  checkout 
of  installation  available? 

C.  General  Safety  Practice  (AFTO  31-10-29) 

1.  Are  goggles  being  worn  when  drilling  and  grinding? 

2.  Are  sharp  edges  left  on  frame  or  duct  work? 

3.  Are  all  hand  tools  properly  used? 

4.  Are  electric  power  tools  properly  grounded? 

0.  Floor  Plan  Layout  (AFTO  31-10-9,  31-10-29) 

1.  Are  equipment  layout  plans  in  accordance  with 
drawings? 

2.  Has  layout  plan  completed  before  equipment  was 
moved  into  area? 

E.  Erecting  and  Mounting  (AFTO  31-10-29) 

1.  Is  equipment  laid  out  in  accordance  with  floor 
plan  drawing? 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued). 


6-7 


SEIP  020 


ALITY  ASSURANCE  INSPECTION  CHECKLIST  - INSTALLATION 
(CCCR  702-2) 


2.  Are  equipment  bays  level  and  plumbed  within 
tolerances? 

3.  Has  proper  spacing  been  provided  between  equipment 
racks? 

4.  Are  base  angles  of  frames  secured  to  floor  In 
proper  location? 

5.  Are  all  cabinets  flush  mounted  and  plurtted? 

6.  Has  finish  of  equipment,  cabinets,  and  racks  been 
touched  k>? 

7.  Are  bolts  and  screws  free  from  stripped  threads 
and  defaced  heads? 

8.  Have  sufficient  clearances  been  provided  between 
apparatus  for  heat  dissipation? 

9.  Are  terminal  blocks  aligned  on  distribution  frames? 

10.  Has  equipment  been  installed  In  cabinets  or  racks 
In  accordance  with  face  layouts? 

11.  Are  all  nuts  and  bolts  securely  tightened? 

12.  Are  exposed  or  cut  ends  of  metal  filed  smooth  and 
painted? 

13.  Have  lock  and  flat  washers  been  used? 

14.  Is  the  C-E  equipment  BOM  available  at  the  facility? 

15.  Has  the  C-E  equipment  been  Inventoried  and 
discrepancies  posted? 

16.  Is  all  required  C-E  equipment  at  the  site? 

17.  Is  all  C-E  equipment  Installed? 

Cable  Racks  (AFTO  31-10-6) 

1.  Location  of  cable  racks: 

a.  Are  cable  racks  located  In  accordance  with 
cable  plan  drawing? 


f 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued). 

6-8 


3.  Do  cables  at  turns  or  bends  conform  to  the  bending 
radii  and  position? 

4.  Is  protection  provided  where  cable  sheaths  contact 
rough  or  sharp  edges  or  metal? 

5.  Are  cables  which  are  turned  off  over  side  of  cable 
racks  formed  with  minimun  allowable  radii? 

6.  Are  cables  turned  off  rack  horizontally  and  then 
up? 

7.  Do  cables  to  the  distribution  frame  enter  on  the 
vertical  side? 

8.  Are  cables  serving  the  horizontal  side  of  a 
distribution  frame  secured  to  the  transverse  arms 
near  the  vertical  upright? 

9.  Are  cable  tags  properly  prepared  and  in  accordance 
with  the  cable  running  list? 

10.  Are  cable  tags  secured  at  each  end  of  cable  run? 

11.  Have  cable  tags  been  removed  upon  completion  of 
verification  and  termination? 

12.  Are  cable  butts  located  as  near  as  practicable  to 
the  point  where  the  first  wires  turn  out? 

13.  Are  cable  butts  properly  treated? 

14.  Is  insulation  of  wires  undamaged  at  butt  location? 

15.  Are  unused  and  spare  wires  protected  at  butt 
location? 

H.  Securing  Cable  (AFTO  31-10-2,  31-10-13) 

1.  Is  starting  stitch  properly  made  and  placed? 

2.  Is  required  Kansas  City  stitch  properly  made? 

3.  Are  first  and  succeeding  layers  of  cable  properly 
secured? 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued) 
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YES 

NO 

NA 

4. 

Are  cables  secured  at  every  cable  rack  cross  strap? 

5. 

When  cable  butt  is  between  securing  devices,  are  cables 
secured  together  with  an  appropriate  stitch? 

6. 

Are  lock  stitches  properly  made  and  spaced? 

7. 

Are  splices  in  twine  properly  made? 

I. 

Sewed  Forms  (AFTO  31-10-13) 

1. 

Is  proper  size  twine  used  for  the  diameter  of  the  form? 

2. 

Are  proper  number  of  strands  used? 

3. 

Are  stitches  properly  spaced? 

J. 

Butting  and  Stripping  (AFTO  31-10-13) 

1. 

Are  proper  tools  used  for  butting  and  stripping  of 
cable? 

2. 

Are  cable  ^itts  properly  dressed? 

3. 

Is  proper  distance  maintained  from  cable  butt  to 
fanning  strip? 

K. 

Fanned  Forms  (AFTO  31-10-2) 

1. 

Are  cables  fanned  and  connected  to  the  left  side  of 
vertical  mounted  terminal  blocks  and  to  the  bottom  of 
horizontal  terminal  blocks? 

2. 

Are  conductors  in  fanned  forms  twisted  and  bunched? 

3. 

Are  fanned  forms  straight  and  taut  from  butt  location 
to  fanning  strip? 

4. 

Is  length  of  skinners  correct? 

5. 

Has  color  code  been  properly  followed? 

6. 

Are  spare  wires  disposed  of  properly? 

1. 

Stenciling  (AFTO  31-10-27,  31-10-29) 

1. 

Is  equipment  correctly  identified  and  stenciled  in 
accordance  with  floor  plan  drawings? 

Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued). 
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2.  Are  designations  located  correctly? 

3.  Are  correct  size  designations  used  on  particular 
types  of  apparatus  or  equipment? 

M.  Strapping  (AFTO  31-10-16) 

1.  Are  straps  properly  placed? 

2.  Is  correct  type  of  strap  wire  used? 

3.  Does  insulation  extend  to  terminal? 

4.  Are  straps  placed  so  as  not  to  interfere  with 
operation  of  apparatus? 

5.  Is  removal  of  apparatus  blocked? 

6.  Are  designations  of  apparatus  obscured? 

N.  Connecting  and  Soldering  (AFTO  31-10-7) 

1.  Is  soldering  clamp  used  when  connecting  wires? 

2.  Are  connections  made  on  terminal  blocks  in  proper 
manner? 


YES 


NO 


NA 


3.  Is  all  soldering  done  with  standard  rosin  core  solder? 

4.  Are  connections  secure  and  free  of  foreign  substances? 

5.  Has  all  unsightly  flux  and  excess  globules  of  solder 
been  removed? 

6.  Is  Insulation  on  skinners  burnt  or  otherwise  damaged? 

7.  Do  skinners  on  connected  terminals  exceed  1/16  in? 

8.  Are  all  conductors  given  a continuity  test  after 
connection  is  made? 

0.  Wrapped  Connections  (AFTO  31-10-7) 

1.  Are  wrapped  connections  applied  only  on  suitable 
terminals? 

2.  Are  connections  essentially  straight  and  free  of 
angular  bends  or  crimps? 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued). 
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3.  Are  the  required  number  of  turns  in  contact  with  the 
terminal  in  accordance  with  criteria  for  gauge  of  wire 
used? 


YES 


WO  | NA 


4.  Are  wrapped  connectors  soldered  where  applicable? 

P.  Cross  Connections  (AFTO  31-10-11) 

1.  Are  junpers  properly  routed  at  distribution  frame? 

2.  Do  jumpers  have  sufficient  slack  after  connection? 

3.  Are  conductors  twisted  between  fanning  strip  and 
terminal? 

4.  Does  twist  remain  in  conductors  beyond  rear  of 
fanning  strip? 

5.  Are  jumpers  properly  dressed? 

6.  Has  excess  solder  been  removed  from  terminals? 

Q.  Equipment  and  Signal  Grounds  (AFTO  31-10-24,  31-10-29) 

Are  equipment  and  signal  grounds  installed  in  accordance 
with  applicable  codes  and  standards  and  in  accordance 
with  installation  drawings? 

R.  Conduit  (AFTO  31-10-12) 

1.  Are  burrs  removed  from  conduit  after  cutting? 

2.  Is  bending  radii  of  conduit  adequate? 

3.  Are  there  more  than  four  90-degree  bends  in  a single 
conduit  run? 

4.  Does  number  of  conductors  in  conduit  conform? 

5.  Are  conduits  supported  at  intervals  not  exceeding 
6 feet? 

6.  Have  all  fittings  been  tightened  after  installation? 


Figure  6-2. 
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. Ducts  (RF  Shieldings)  (AFTO  31-10-12,  31-10-13) 


1.  Are  hangers  for  overhead  ducts  mounted  first? 

2.  Is  proper  type  mallet  used  in  assembly? 

3.  Are  flange  sections  cleaned  before  installation? 

T.  Coaxial  Cables  (AFTO  31-10-14) 

1.  Is  cable  inspected  for  possible  damage  prior  tc 
installation? 

2.  Uhere  required,  is  cable  sewed  in  same  manner  as 
signal  cable? 

3.  Is  batting  and  stripping  done  in  same  manner  as  signal 
cable? 

4.  Do  cable  tags  remain  on  coaxial  cable  from  antenna  to 
RF  patch  or  equipment? 

5.  Is  support  spacing  of  cables  installed  as  prescribed 
(3  ft  for  cable  1-5/8  in  or  smaller  and  5 ft  for 
cables  1-11/16  in  or  greater)? 

6.  Does  bending  radii  of  cables  meet  prescribed  standards 
of  the  T.O.? 

U.  Waveguides  and  Antennas  (AFTO  31R-10-5,  CEEIA  PAM  105-3) 

1.  Are  waveguides  stored  in  a horizontal  manner  and  away 
from  heavy  objects? 

2.  Are  waveguides  inspected  for  possible  damage  prior  to 
installation? 

3.  Are  waveguides  cleaned  in  the  proper  manner  prior  to 
installation? 

4.  Are  hangers  installed  every  5 feet  as  prescribed? 

5.  Do  waveguide  tends  con  -.-m  to  t.0.  criteria? 

6.  Are  antennas  and  reflectors  mounted  as  prescribed 
heights? 

7.  Are  antennas  oriented  to  the  prescribed  azimuth? 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued). 
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V.  Outside  Plant  Inspection  (AFTO  31R-10-5,  31-10-5,  31-10-3, 
' 31-10-10,  31-10-21,  31-10-24, 

31-10-28) 


YES 


NO 


NA 


1.  Are  antenna  tower  locations  proper? 

2.  Are  footings  or  pads  prepared  prior  to  concrete  pour? 

3.  Have  concrete  pours  for  footings  and  pads  been 
accomplished  in  accordance  with  specified  criteria? 

4.  Has  proper  cure  time  been  achieved  prior  to  mounting 
steel? 

5.  Is  the  tower  constructed  in  accordance  with  the 
specified  criteria,  drawings,  etc? 

6.  Are  the  antenna  supports,  anchors,  pedestals,  etc., 
properly  installed  in  accordance  with  established 
criteria? 

7.  Are  supporting  structures,  guy  wires,  tower  lighting 
kits  (when  required),  termination  boxes,  and  baluns 
Included  and  properly  installed  in  accordance  with 
established  criteria? 

8.  Are  antennas  properly  mounted  and  aligned? 

9.  Were  antenna  reflectors  properly  aligned  prior  to 
mounting  the  feed  horn? 

10.  Are  antenna  curtains  for  rhombic  and  log  periodics 
properly  Installed? 

11.  Are  transmission  lines,  coaxial  cables,  waveguides, 
etc.,  properly  installed? 

12.  Has  tower  and  supporting  structure  been  painted 
in  accordance  with  established  criteria? 

13.  Are  waveguides,  cable  runs,  etc.,  properly  installed 
and  protected? 

W.  Power  Buildings  (AFTO  31-10-3,  31-10-29) 

1.  Are  power  buildings  and  pads  properly  located  and 
installed? 


Figure  6-2.  QA  Inspection  Checklist  - Installation  (Continued) 
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DATE  (Day,  Mo,  Year) 


QUALITY  CONTROL 
REPRESENTATIVE  (QCR) 


TASK  NO. 


A.  General  Safety  Practice 

1.  Are  goggles  being  worn  when  using  grinding  machines? 

2.  Are  share  edges  left  on  frame  or  duct  work? 

3.  Are  all  hand  tools  properly  used? 

4.  Are  electric  power  tools  properly  grounded? 

5.  Are  ground  wires  securely  attached? 

8.  Floor  Plan  Layout 

1.  Are  layout  plans  in  accordance  with  drawings? 

2.  Was  layout  plan  completed  before  equipment  was  moved 
into  area? 

C.  Erecting  and  Mounting 

1.  Is  equipment  laid  out  in  accordance  with  floor  plan 
drawing? 

2.  Are  equipment  bays  leveled  and  plumbed  within 
tolerances? 

3.  Has  proper  spacing  been  provided  between  equipment 
racks? 

4.  Are  base  angles  of  frames  secured  to  floor  in  proper 
location? 

5.  Are  all  cabinets  flush  mounted  and  plumbed? 

6.  Has  finish  of  equipment,  cabinets,  and  racks  been 
touched  up? 

7.  Are  bolts  and  screws  free  from  stripped  threads  and 
defaced  heads? 


YES  I NO 


USACECIA  FM  111-R 
1 JAN  79 


Figure  6-4.  QC  Checklist  - Installation. 
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8. 

Have  sufficient  clearances  been  provided  between 
apparatus  for  heat  dissipation? 

9. 

Are 

terminal  blocks  aligned  on  distributing  frame s? 

10. 

Has  equipment  been  installed  in  cabinets  or  racks  in 
accordance  with  face  layouts? 

11, 

Are 

all  nuts  and  bolts  securely  tightened? 

12. 

Are  exposed  or  cut  ends  of  metal  filed  smooth  and 
painted? 

0.  Cable  Racks 

1. 

Location  of  cable  racks: 

a. 

Are  cable  racks  located  in  accordance  with  cable 
plan  drawing? 

b. 

Does  height  of  cable  racks  conform  to  height  above 
floor  as  indicated  on  cable  plan  drawing? 

c. 

Are  cable  racks  located  so  that  clearance  is 
provided  for  installation  and  maintenance  of 
ultimate  equipment? 

d. 

Are  cables  located  so  they  are  not  subject  to  damage 
due  to  exposure  or  other  detrimental  conditions? 

2. 

Assembly  of  cable  racks: 

a. 

Are  long  sections  of  cable  racks  used  where 
possible? 

b. 

Have  clamping  details  been  altered  other  than  where 
necessary  to  avoid  interfert nee? 

c. 

Are  open  ends  of  cable  racks  properly  closed? 

d. 

Are  vertical  cable  racks  properly  terminated  on 
floors? 

3. 

Support  of  cable  racks: 

a. 

Are  cable  racks  properly  supported  and  fastened? 

b. 

Are  cable  racks  installed  sc  that  no  excessive  load 
or  binding  is  imposed  on  the  equipment? 

PAGE  2 OF  7 PAGES 


YES  I NO  I NA 


Figure  6-4.  QC  Checklist  - Installation  (Continued). 
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c.  Are  horizontal  cable  racks  supported  on  approxi- 
mately 5 feet  centers  but  not  to  exceed  6 feet? 

d.  Has  support  been  provided  within  3 feet  or  free  end 
of  cable  rack? 

e.  Are  cable  racks  braced  where  necessary  to  prevent 
sway? 

E.  Running  Cable 

1.  Are  cable  runs  made  in  accordance  with  cable  running 
list? 

2.  Are  oval  shaped  switchboard  cables  placed  on  edge? 

3.  Are  cables  twisted  or  crossed  on  cable  rack? 

4.  Do  cables  conform  to  the  bending  radii  and  position 
at  turns  or  bends? 

5.  Is  protection  provided  where  cable  sheaths  contact 
rough  or  sharp  edges  or  metal? 

6.  Are  cables  turned  off  over  side  of  cable  racks 
formed  with  minimum  allowable  radii? 

7.  Are  cables  turned  off  rack  horizontally  and  then  up? 

8.  Do  cables  to  the  distributing  frame  enter  on  the 
vertical  side? 

9.  Are  cables  serving  the  horizonal  side  of  a distrib- 
uting frame  secured  to  the  transverse  arms  near  the 
vertical  upright? 

10.  Are  cable  tags  properly  prepared  and  in  accordance 
with  the  cable  running  list? 

11.  Are  cable  tags  secured  at  each  end  of  cable  run? 

12.  Have  cable  tags  been  removed  upon  completion  of 
verification  and  termination? 

13.  Are  cable  butts  located  as  near  as  practicable  to 
the  point  where  the  first  wires  turn  out? 

14.  Are  cable  butts  properly  treated? 


Figure  6-4.  QC  Checklist  - Installation  (Continued). 
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NO  I NA 


15.  Is  insulation  of  wires  undamaged  at  butt  location? 

16.  Are  unused  and  spare  wires  protected  at  butt  location? 

F.  Securing  Cable 

1.  Is  starting  stitch  properly  made  and  placed? 

2.  Is  required  Kansas  City  stitch  properly  made? 

3.  Are  first  and  succeeding  layers  of  cable  properly 
secured? 

4.  Are  cables  secured  at  every  cable  rack  cross  strap? 

5.  When  cable  butt  Is  between  securing  devices,  are 
cables  secured  together  with  an  appropriate  stitch? 

6.  Are  lock  stitches  properly  made  and  spaced? 

7.  Are  splices  In  twine  properly  made? 

G.  Sewed  Forms 

1.  Is  proper  site  twine  used  for  the  diameter  of  the  form? 

2.  Are  proper  number  of  strands  used? 

3.  Are  stitches  properly  spaced? 

H.  Butting  and  Strlppi 


1.  Are  proper  tools  used  for  butting  and  stripping  of 
cable? 

2.  Are  cable  butts  properly  dressed? 

3.  Is  proper  distance  maintained  from  cable  butt  to 
fanning  strip? 

I.  Fanned  Forms 

1.  Are  cables  fanned  and  connected  to  the  left  side  of 
vertical  mounted  terminal  blocks  and  to  the  bottom 
of  horizontal  terminal  blocks? 

2.  Are  conductors  in  fanned  forms  not  twisted  and 
bunched? 


Figure  6-4.  QC  Checklist  - Installation  (Continued). 
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1 


YES 

NO 

NA 

7. 

Do  skinners  on  connected  terminals  not  exceed  1/16  in? 

8. 

Are  all  conductors  given  a continuity  test  after 
connection  is  made? 

M.  Transistor  Soldering  Techniques 

1. 

Is  caution  exercised  to  assure  that  excessive  heat 
does  not  destroy  transistors? 

2. 

Are  safeguards  in  effect  to  prevent  leakage  current 
at  the  end  of  an  electrical  soldering  iron  from 
destroying  transistors? 

N.  Wrapped  Connections 

1. 

Are  wrapped  connections  applied  only  on  suitable 
terminals? 

2. 

Are  connections  essentially  straight  and  free  of 
angular  bends  or  cramps? 

3. 

Are  the  required  number  of  turns  in  contact  with  the 
terminal  in  accordance  with  criteria  for  gauge 
of  wire  used? 

4. 

Are  wrapped  connectors  soldered  where  applicable? 

0.  Cross  Connections 

1. 

Are  jumpers  properly  routed  at  distribution  frame? 

2. 

Do  jumpers  have  sufficient  slack  after  connection? 

3. 

Are  conductors  not  twisted  between  fanning  strip  and 
terminal? 

4. 

Does  twist  remain  in  conductors  beyond  rear  of  fanning 
strip? 

5. 

Are  jumpers  properly  dressed? 

6. 

Has  excess  solder  been  removed  from  terminals? 

Figure  6-4.  QC  Checklist  - Installation  (Continued). 
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Are  equipment  and  signal  ground  installed  in  accordance 
with  applicable  codes  and  standards  and  in  accordance 
with  Installation  drawings? 

Q.  Conduit 

1.  Are  burrs  removed  from  conduit  after  cutting? 

2.  Is  bending  radii  in  accordance  with  AFTO  31-10-12? 

3.  Are  there  no  more  than  four  90  degree  bends  In  a 
single  conduit  run? 

4.  Does  number  of  conductors  In  conduit  conform  to 
AFTO  31-10-12? 

5.  Are  conduits  supported  at  proper  Intervals? 

6.  Have  all  fittings  been  tightened  after  Installation? 

R.  Ducts  (RF  Shieldinqsl 


1.  Are  hangers  for  overhead  ducts  mounted  first? 

2.  Is  proper  type  mallet  used  in  assembly? 

3.  Are  Flange  sections  cleaned  before 
Installation? 

S.  Coaxial  Cables 

Is  cable  inspected  for  possible  damage  prior  to 
Installation? 


Figure  6-4.  QC  Checklist  - Installation  (Continued) 
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SECTION  7.  TEST  AND  ACCEPTANCE 


7.1  GENERAL.  This  section  contains  the  tests  to  be  performed, 
test  methods,  procedures,  and  equipment  to  be  used  in  the  test- 
ing and  checkout  of  the  four  types  of  48- V dc  battery  facilities. 

7.2  DESCRIPTION  OF  FACILITIES.  See  paragraph  1.6  and  table  2-1. 

7.3  INSPECTIONS,  MEASUREMENTS,  AND  TESTS  TO  BE  PERFORMED.  Tests 
listed  in  paragraphs  7.3.1  through  7.3.3  are  performed  by  the  in- 
stallation team.  These  are  classified  as  shakedown  tests.  Tests 
7.3.4  and  7.3.5  are  acceptance  tests,  performed  by  the  test  and 
acceptance  team. 

7.3.1  New  Battery  Bank.  Perform  the  inspections,  tests,  and 
measurements  listed  in  table  7-1. 

7.3.2  Main  Rectifier-Chargers.  Perform  the  measurements  and 
tests  listed  in  table  7-2. 

7.3.3  End  Cell  Rectifier-Charger.  Perform  the  measurements  and 
tests  listed  in  table  7-3. 

7.3.4  Complete  Battery  Facility,  Test  Status.  The  tests  out- 
lined in  tables  7-1  through  7-3  must  be  completed  prior  to  test- 
ing the  complete  facility.  Perform  the  measurements  and  tests 
listed  in  table  7-4. 


7.3.5  Complete  8attery  Facility,  Actual  Operation.  Perform  the 
measurements  and  tests  listed  in  table  7-5.  If  all  readings  are 
normal  the  new  facility  should  be  placed  in  service. 

7.4  TEST  EQUIPMENT  REQUIRED. 


Qty.  Description  Type 

1 Digital  multimeter  (DMM) , 1 mV-500  HP  970A  or  equal 
V ac  and  dc,  2%  accuracy  or  better, 
battery  powered,  hand-held  (complete 
with  battery  and  charger) 


1 Clamp-on,  recording  ac  and  dc  am- 
meter, 0 to  400  A ac,  0-800  4 dc, 
with  leads,  connectors,  and  chart 
paper 


Pacer  Industries 
Model  720RA  or 
equal 


7-1 


Description 

Jm. 

1 

Clamp-on  ac  ammeter  with  phase 
rotation  checker  and  leads 

Amprobe  RS-3  or 
equal 

1 

Oscilloscope,  portable,  response 
to  20  MHz  or  higher,  with  test 
probe 

HP  1700B,  Tek- 
tronix 465,  or 
equal 

1 

Noise  measuring  meter  (with  C- 
message  filter) 

HP  3555A  or 
equal 

1 

or 

2* 

Dummy  load,  resistive,  fan  cooled, 

150  A dc  at  50  V dc,  continuous 
operation  (see  figure  7-1) 

Lorain  Model  Y1 

2** 

Interconnecting  cables,  each  20  feet 
long.  No.  2 AWG,  fine-stranded,  in- 
sulated (welding  cable) 

Anixter  5J-021 

2 

Lugs,  copper,  #4  to  #1  AWG 

Thomas  & Betts 
#31007 

1 

Battery  hydrometer  with  long  tip 

Included  with 
battery  facility 

1 

Battery  thermometer 

Included  with 
battery  facility 

♦Two  duirniy  loads  are  generally  required  for  testing  the  200-  and 
400-A  battery  facilities. 


♦♦Per  dummy  load 
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LORAIN  MODEL  Y1 , SPEC.  NO.  5883-101 


(<§!)  |)  l|)  |) 

TffS  75a  775a  m a T<5a  TTTa  T ' 26  a ?5a  Xa 


|>COMMOW»| 


l»90va.Tt«| 


BE  SURE  BLO.VER  IS  RUNNING 

at  all  times  load  is  connected 


LOAD:  1 A-150  A ( 1 -A  STEPS) 

MOTOR:  115-V  60- Hz  AC 

WEIGHT:  55  LBS,  PORTABLE 


1.  A SLIDING  PLATE  COVERS  THE  JACK  OF  THE  RANGE  NOT  IN  USE. 

2.  IN  ADDITION  TO  REGULAR  STATION  LOAD,  TWO  DUMMY  LOADS  ARE 
REQUIRED  FOR  LOADS  OVER  200  TO  300  A.  FOR  TESTING  THE 
400-A  FACILITY  AT  100%  LOAD,  EITHER  A NORMAL  STATION  LOAD 
OF  100  A PLUS  TWO  DUMMY  LOADS,  OR  A THIRD  DUMMY  LOAD  IS 
REQUIRED. 


Figure  7-1.  Resistive  Adjustable  Dummy  Load. 


Table  7-1.  Inspections,  Tests,  and  Measurements  on  Battery  Banks 


Table  7-2.  Measurements  and  Tests  on  Individual  Main  Rectifier-Chargers 
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Table  7-2.  Measurements  and  Tests  on  Individual  Main  Rectifier-Chargers  (Continued) 
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Table  7-2.  Measurements  and  Tests  on  Individual  Main  Rectifier-Chargers  (Continued) 


Table  7-2.  Measurements  and  Tests  on  Individual  Main  Rectifier-Chargers  (Continued) 


Measurements  and  Tests  on  End  Cell  Rectifier-Chargers 


Table  7-3.  Measurements  and  Tests  on  End  Cell  Rectifier-Chargers  (Continued) 
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If  the  voltages  are  matched,  there  is  no  sparking  when  the  charge  or  battery  fuses  are  in- 
serted in  their  respective  holders.)  With  the  charge  or  battery  fuses  in  place,  gradually 
raise  the  float  voltages  to  the  normal  setting  as  shown  in  a of  table  7-4  for  the  particular 
battery  facility  configuration. 
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Table  7-5.  Measurements  and  Tests  on  Complete  Battery  Facility,  Actual  Operation 
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Table  7-5.  Measurements  and  Tests  on  Complete  Battery  Facility,  Actual  Operation  (Continued) 
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7.5  GENERAL  TEST  CONDITIONS. 

7.5.1  All  tests  can  be  conducted  under  normal  operating  envi- 
ronmental conditions  of  temperature,  humidity,  and  power  unless 
stated  otherwise  in  the  particular  test. 

7.5.2  The  calibration  of  all  test  equipment  shall  be  current. 

Test  equipment  operation  manuals  shall  be  available  with  the 
equipment. 

7.5.3  All  manufacturers  technical  documentation  for  the  battery, 
rectifier-chargers,  control  rack,  and  distribution  facilities  and 
all  site  engineering/installation  drawings  shall  be  available  for 
reference. 

7.6  TEST  METHODS  AND  PROCEDURES. 

7.6.1  Specific  Gravity  Readings  With  a Hydrometer. 

a.  Draw  sufficient  electrolyte  into  the  barrel,  holding  the 
syringe  vertical  with  no  hand  pressure  on  bulb,  so  that  the  float 

f-  is  freely  floating  without  touching  sides  or  top  of  syringe.  The 

specific  gravity  is  read  on  the  hydrometer  scale  at  the  flat  sur- 
face of  the  electrolyte.  (NOTE:  If  the  inside  of  the  hydrometer 
is  dirty,  the  glass  barrel  and  float  should  be  cleaned  with  soap 
and  water  as  required  for  ease  of  reading  and  float  accuracy.) 

b.  When  electrolyte  withdrawal  tubes  are  provided  in  the 
cell,  these  should  be  used,  since  they  permit  sampling  of  the 
electrolyte  at  a point  one-third  down  from  the  top  of  the  plates. 

A long  rubber  tip  on  the  hydrometer  is  inserted  into  the  tube  to 
provide  an  average  value  of  cell  specific  gravity  and  a more  ac- 
curate indication  on  the  state  of  charge.  Fill  and  empty  the  hy- 
drometer at  least  once  in  each  cell  before  reading.  This  will 
give  a more  accurate  reading  of  electrolyte  within  the  tube.  When 
taking  specific  gravity  readings,  corrections  must  be  made  for 
variations  in  temperature  of  the  electrolyte.  For  each  3°  F 
(1.67°  C)  in  temperature  of  the  electrolyte  above  77°  F (25°  C), 
add  one  point  (.001)  in  specific  gravity  to  the  observed  hydrom- 
eter reading;  for  each  3°  F (1.67°  C)  in  temperature  below  77°  F 
(25°  C),  subtract  one  point  (.001)  in  specific  gravity  from  the 
observed  hydrometer  reading.  Examples  of  applying  the  tempera- 
ture correction  are  given  below: 
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Reading 

Hydrometer  Cell  corrected  to 

reading  temperature  Correction  77°  F (25°  C) 

1.213  sp.  gr.  68°  F (20°  C)  -.003  points  = 1.210  sp.  gr. 
1.204  sp.  gr.  95°  F (35°  C)  +.006  points  = 1.210  sp.  gr. 


c.  When  recording  the  hydrometer  reading,  also  record  the 
level  of  electrolyte  in  the  cell  for  later  correction  of  reading 
with  level  changes. 

d.  For  correct  use  of  an  optical  hydrometer,  consult  the 
manufacturer's  literature. 

7.6.2  Dc  Voltage  Readings.  Set  the  digital  multimeter  (DMM) 
function  switch  to  "volts  dc"  or  "V="  and  set  range  (0-10  or 
0-100)  if  the  meter  is  not  autoranging.  Place  the  plus/minus 
leads  across  the  cell  terminals  for  reading  individual  cell  volt- 
ages, or  across  the  end  plus/minus  terminals  of  the  battery  bank 
for  a total  voltage  measurement.  Record  the  voltage  to  the 
resolution  capability  of  the  voltmeter. 

7.6.3  Ac  Voltage  Readings.  Set  the  DMM  function  switch  to  "volts 
ac"  or  "V="  and  set  range  (0-500)  if  the  DMM  is  not  autoranging. 
Place  the  plus/minus  leads  across  the  ac  terminals  for  reading 
supply  voltages  at  the  power  panels  and  inside  the  rectifier- 
chargers.  Record  to  the  nearest  0.1  V ac. 

7.6.4  Phase  Rotation  Test.  Connect  the  Amprobe  phase  rotation 
attachment  to  the  Amprobe  clamp-on  ammeter.  Set  the  clamp-on 
ammeter  function  switch  to  the  500-V  ac  scale.  Attach  the  leads 
from  the  phase  rotation  attachment,  to  the  3-phase  terminals  of 
the  rectifier-charger  input  in  accordance  with  the  instructions 
on  the  attachment.  Verify  that  the  ac  wires  are  phased  properly 
or  reconnect  correctly. 

7.6.5  Alarm  Lamp  and  Relay.  While  performing  the  maximum  and 
minimum  output  voltage  measurements,  note  the  voltages  at  which 
the  high  and  low  voltage  alarm  lamps  and  relay  contacts  are  acti- 

• vated.  If  necessary,  adjust  the  high  and  low  voltage  alarm 

settings  to  the  values  listed  in  tables  7-2  and  7-5. 

, 7.6.6  Blown  Fuse  Alarm.  Blown  fuse  alarm  operation  can  be 

checked  in  an  operational  configuration  by  inserting  a blown 
fuse  of  the  particular  type  into  the  fuse  holder  and  observing 
that  the  alarm  lamp  lights  and  alarm  contact  is  operated.  Con- 
tact operation  can  be  checked  with  the  DMM  set  to  "ohms"  or 
"kn." 
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7.6.7  Ampere-Hour  Capacity  Measurement.  The  battery  must  be 
equalized  and  fully  charged  for  these  tests.  Full  charge  is 
indicated  by  taking  hydrometer  readings  periodically  during  a 
charge  period  of  several  days.  When  the  reading  remains  the 
same  at  1.215  or  higher,  the  battery  can  be  assumed  to  be  fully 
cnarged.  Proceed  as  follows: 

a.  Remove  any  loads  which  may  be  connected. 

b.  Set  all  load  switches  on  the  dummy  load  to  zero  and 
connect  the  cables  for  50-V  dc  operation. 

c.  Switch  off  the  rectifier-chargers  and  remove  the  charge 
or  battery  fuses. 

d.  Connect  the  dummy  load(s)  to  the  battery  bank.  See  fig 
ure  7-2. 

e.  Connect  the  test  equipment  as  shown  in  figure  7-2. 

f.  Check  the  operation  of  the  recording  dc/ac  ammeter; 
adjust  the  chart  paper  and  zero  the  recording  pen  while  the  re- 
corder is  running. 

g.  Determine  which  dummy  load  switches  to  operate  for  the 
desired  full  load. 

h.  At  a selected  time,  operate  the  switches.  Record  the 
time  on  the  chart. 

i.  Observe  the  operation  and  adjust  the  dummy  load  to  main 
tain  the  current  at  approximately  full  load.  Discharge  to  the 
predetermined  total  battery  terminal  voltage  of  45.5  V dc. 

j.  Stop  the  discharge  when  the  battery  terminal  voltage 
has  dropped  to  45.5  V dc.  Record  the  time. 

k.  The  area  under  the  chart  recording  of  amperes  versus 
time  in  hours  is  the  ampere-hour  capacity  of  the  battery  bank 
when  discharged  at  the  average  of  the  ampere  rates  shown  (see 
figure  7-3). 

7.6.8  Operation  of  CEMF  Cell  Control.  This  is  test  "f"  in 
table  7-5. 

a.  Connect  the  dummy  load  to  the  load  buses. 
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b.  Also  connect  the  DMM  to  the  load  buses  for  observing 
the  voltage. 

c.  Switch  off  the  rectifier-chargers  so  that  the  battery 
bank  supplies  the  load. 

d.  Adjust  the  dummy  load  for  a 50-  to  80-percent  load. 

e.  Observe  the  voltage  across  the  load  buses.  At  about 
47.5  V dc  the  CEMF  cell  contactor  will  short  the  CEMF  cell  and 
the  load  voltage  will  rise.  Note  and  record  the  voltage  just 
before  and  after  the  switch. 

f.  If  required,  adjust  the  CEMF  cell  control  circuit  to 
switch  at  47.5  V dc. 

g.  Switch  on  one  rectifier-charger  and  reduce  the  load 
gradually.  Observe  the  load  voltage.  At  about  51.5  V dc  the 
CEMF  cell  contactor  will  open  to  place  the  CEMF  cell  in  the  out- 
put circuit.  Note  and  record  the  voltage  just  before  and  after 
the  switching. 

h.  If  necessary,  adjust  the  CEMF  cell  control  circuit  to 
switch  at  51.5  V dc.  Refer  to  the  manufacturer's  manual. 

7.6.9  Operation  of  End  Cell  Switch.  This  is  test  "q"  in  table 
7-5. 

a.  Check  the  end  cell  switch  operation,  using  the  end  cell 
test  and  meter  panels.  The  test  and  meter  panels  should  show  a 
switch  up  from  23  to  26  cells  at  46.0  V dc  and  a switch  down  from 
26  to  23  cells  at  53.0  V dc.  Adjust  to  these  values  if  necessary, 
using  the  manufacturer's  manual. 

b.  In  addition  to  any  normal  station  load,  connect  one  or 
two  dummy  loads  to  the  load  buses. 

c.  Connect  the  DMM  to  the  load  buses  for  observing  the 
voltage. 

d.  Switch  off  the  rectifier-chargers  so  that  the  battery 
bank  supplies  the  load. 

e.  Adjust  the  dumny  load(s)  for  a total  load  of  about  300 
amperes. 
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f.  Observe  the  voltage  across  the  load  buses.  At  about 
46.0  V dc  the  end  cell  will  switch  the  load  bus  from  the  23-cell 
to  the  26-cell  terminal.  Note  and  record  the  voltage  just  before 
and  after  the  switch. 

g.  If  necessary,  adjust  the  switching  level  to  46.0  V dc, 
using  the  test  panel  and  manufacturer's  instructions. 

h.  Switch  on  one  or  two  rectifier-chargers  and  reduce  the 
load  gradually.  At  about  53.0  V dc  the  end  cell  switch  will  switch 
the  load  bar  from  the  26-cell  to  the  23-cell  terminal.  Note  and 
record  the  voltage  just  before  and  after  the  switching. 

i.  Adjust  the  end  cell  control  circuit  if  necessary,  using 
the  test  panel  and  manufacturer's  manual. 

7.6.10  Output  Ripple,  Impulse,  and  Wideband  Noise  Measurement. 

a.  Load  the  battery  facility  to  75  percent,  using  the  dummy 
load(s) . 


b.  Connect  shielded  oscilloscope  leads  across  the  load  buses. 
(Ensure  that  the  ground  lead  of  the  oscilloscope  is  connected  to 
the  grounded  load  bus.) 

c.  Set  the  oscilloscope  for  a 100-  or  10-ms  sweep  and  adjust 
for  suitable  vertical  sensitivity.  Ripple  at  power  line  frequency 
and/or  harmonics  will  be  displayed.  Record  the  amplitude  and  fre- 
quency. (A  3-phase,  full-wave  rectifier,  operating  from  60-Hz 
lines,  generally  produces  the  largest  ripple  at  360  Hz.)  Refer  to 
the  manufacturer's  manual  for  maximum  output  noise  specifications. 
In  general,  ripple,  impulse,  and  wideband  noise  should  not  exceed 
200  mVp-p  for  electronic  communications  equipment.  Noise  up  to 
500  mVp-p  is  generally  acceptable  for  electromechanical  telephone 
switching  equipment.  Certain  digital  multiplex  equipment  may  re- 
quire power  with  not  more  than  100  mVp-p  at  the  input  terminals. 

The  additional  filtering  should  be  provided  on  a case-by-case 
basis,  using  appropriate  decentralizing  filters. 

d.  Set  the  oscilloscope  for  various  sweep  rates  between  10 
ms  and  0.1  ps.  Adjust  for  suitable  vertical  sensitivity.  Wide- 
band noise  may  be  observed  throughout  the  band  with  various  am- 
plitudes. Record  the  amplitude  and  approximate  frequency  of  the 
highest  noise  voltages.  Consult  the  manufacturer's  literature  for 
specifications  on  wideband  noise  output  of  this  equipment. 


A 
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7.6.11  Output  Noise  Measurement  in  dBrnC. 

a.  Using  a capacitive-coupled  test  cable,  connect  the  leads 
across  the  48-V  dc  load  bars.  CAUTION:  Use  the  capacitive- 
coupled  test  cable  exactly  as  shown  in  figure  7-4  or  the  input 
transformer  of  the  test  set  may  be  permanently  damaged. 

b.  Set  the  HP-3555B  noise  weighting  switch  to  "C-message" 
weighting  and  set  the  range  for  a convenient  reading.  NOTE: 

The  HP-3555B  should  be  powered  from  the  internal  battery  source 
for  this  test. 

c.  Read  and  record  the  noise  in  dBrnC. 


CONNECT  TO 
-48  V POINT 


50-pF,  100-WV  DC  OR 
/GREATER  ELECTROLYTIC 
^BLOCKING  CAPACITOR 

I3C 

1-FT,  22-AWG 
STRANDED  WIRE 


LARGE  ALLIGATOR  CLIPS 
W/ INSULATED  COVERS 


6-FT,  SHIELDED- 
PAIR  CABLE 


TYPE  310  TELEPHONE 
PLUG  (THE  SHIELD  IS 
CONNECTED  TO  THE 
SLEEVE) 


CONNECT  TO  „ L ' 

48  V RETURN 
(+)  POINT 

Figure  7-4.  Capacitive-Coupled  Test  Cable  Used  With  the  Transmission 
and  Noise  Measuring  Set. 
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SECTION  8.  COMPLETION  CERTIFICATION 


8.1  GENERAL.  The  results  of  the  QA  inspections  and  acceptance 
tests  specified  in  sections  6 and  7 will  be  documented  on-site  by 
the  QAR/test  director  using  USACEEIA  FM  98-R,  Technical  Acceptance 
Recommendation  (figure  8-1).  The  purpose  of  this  technical  docu- 
ment is  to  record  the  significant  project  information  to  include 
the  scope  of  the  effort,  results  and  conclusions  of  the  requisite 
inspections  and  tests,  exceptions  to  the  technical  requirements, 
and  recommendations  regarding  acceptance  with  or  without  exceptions 
or  rejection  of  the  work  effort.  The  Technical  Acceptance  Recom- 
mendation (TAR)  also  allows  other  participants  to  indicate  agree- 
ment or  disagreement  with  the  inspection  and  test  assessments,  arid 
for  the  user  to  state  a willingness  to  technically  accept  the  in- 
stal led  system. 

8.2  DISTRIBUTION.  A copy  of  the  TAR  will  be  provided  to  the 
signing  participants  and  the  operating  agency.  The  original  copy 
will  be  maintained  in  the  test  agency  project  files,  but  copies 
will  be  reproduced  and  included  as  part  of  the  test  report. 

8.3  WAIVERS.  Waivers  to  include  command  approvals  for  individual 
installations  will  be  recorded  in  the  TAR  and  copies  attached  for 
the  purpose  of  clarifying  deviations  from  this  SEIP  and  the  in- 
dividual engineering  installation  package  (EIP). 

8.4  TAR  PREPARATION  INSTRUCTIONS  . 


a.  Entries  on  the  data  sheets  are  to  be  typed  whenever  pos- 
sible to  ensure  legibility  and  provide  a quality,  fully  legible 
product  when  reproduced.  If  a typewriter  is  not  available,  the 
forms  may  be  completed  by  printing  with  black  ink  in  block  let- 
ters to  ensure  legibility.  The  instructions  for  completion  of 
this  form  follow  on  a block-by-block  basis. 

b.  Pages  are  to  be  sequentially  numbered  to  show  both  the 
individual  page  number  and  the  total  number  of  pages  constituting 
the  completed  TAR.  Additionally,  each  page  will  be  identified  by 
the  date,  project,  and  contract  number  in  the  appropriate  blocks. 

c.  Instructions  for  completion  of  the  TAR  are  delineated  in 
the  following  subparagraphs  and  will  be  completed  in  accordance 
with  these  instructions: 

(1)  DATE:  Enter  the  day,  month,  and  year  of  completion 
for  this  actionle.g.,  1/1/79  as  the  first  day  of  the  first  month 
of  1979). 
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(2)  PROJECT/CONTRACT  NUMBER:  Enter  the  appropriate  pro- 
ject or  contract  number.  If  this  is  a subproject  or  part  of  a sub- 
project,  provide  all  necessary  information  (i.e.,  IIP  milestone 
number(s)  and  subproject  number(s),  as  well  as  subdivision(s)  to 
same). 

(3)  TITLE:  Enter  the  project  name  or  title. 

(4)  LOCATION:  Enter  the  geographic  location  where  the 
project  was  installed. 

(5)  FACILITY:  Enter  the  name  of  the  facility  and  other 
pertinent  identifying  information. 

(6)  TEST  DIRECTOR:  Enter  the  name,  title,  and  grade  of 
the  test  director  or  QAR  assigned  to  this  project. 

(7)  OPERATING  AGENCY:  Enter  the  name,  symbol,  and  com- 
plete mailing  address  of  the  organization  having  O&M  responsibility 
for  this  project,  system,  or  equipment  installation. 

(8)  ENGINEERING  AGENCY:  Enter  the  name,  symbol,  and  com- 
plete mailing  address  of  the  organization  having  engineering  cogni- 
zance and  responsibility. 

(9)  INSTALLATION  AGENCY:  Enter  the  name,  symbol,  and 
complete  mailing  address  of  the  organization  having  been  tasked  to 
install  the  TAR  materiel. 

(10)  TESTING  AGENCY:  Enter  the  name,  symbol,  and  com- 
plete mailing  address  of  the  QA  and  testing  organization  tasked  for 
this  project. 

(11)  PROJECT  DESCRIPTION:  Enter  a brief  and  concise  de- 
scription of  the  project  to  which  the  TAR  applies. 

(12)  MAJOR  EQUIPMENT  INSTALLED/RELOCATED:  List  the  major 
items  of  equipment  installed  or  relocated  in  accordance  with  the 
project  requirements.  Enter  the  BOM  line  item  number,  materiel 
description,  assigned  part  number  or  National  Stock  Number,  and 
the  quantity  of  each  major  item. 

(13)  DOCUMENTATION:  Enter  the  document  identification 
(i.e.,  drawing  number,  technical  manual  number,  etc.),  title,  and 
the  quantity  of  each  document  provided  to  the  operating  unit  as 
part  of  the  project. 
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(14)  EXCEPTIONS: 

(a)  Upon  completion  of  installation  and  testing, 
any  exceptions  to  the  project  requirements  that  require  corrective 
action  will  be  listed.  Include  complete  identification  of  each 
missing  item.  Exceptions  must  be  based  on  the  specified  require- 
ments of  the  project,  supportable  through  the  test  results  or  other 
valid  documentation,  fully  described,  and  precisely  identified. 

(b)  The  appropriate  exception  block  must  be  an- 
notated, and  separate  sheets  should  be  used  for  each  category  of 
exception. 

(c)  The  test  director  will  also  enter  the  sug- 
gested action  agency  for  each  exception,  recognizing  that  the  test 
director  may  not  always  be  in  a position  to  determine  the  final 
action  agency. 

(d)  For  facilities  that  are  becoming  partially 
operational,  identify  installation  agency  actions  remaining  for 
project  completion.  In  this  situation,  the  Materiel  Acceptance 
Record  will  show  the  tests  that  have  been  made,  but  will  be 
identified  as  a partial  record.  A final  Materiel  Acceptance 
Record  will  be  prepared  after  installation  and  testing  of  all 
remaining  project  equipment. 

(15)  REMARKS:  The  REMARKS  section  may  be  used  to  pro- 
vide any  additional  information  on  or  in  support  of  a recommenda- 
tion, commendation,  or  criticism  in  relation  to  the  project  in- 
stallation, engineering,  or  testing.  Entries  may  include: 

(a)  Shortcomings  that  do  not  require  corrective 
action  (not  considered  an  exception). 

(b)  Recommendations  for  improving  projects  of  a 

similar  nature. 

(c)  Identification  of  support  items  that  have  not 
been  accomplished,  and  a description  of  any  activity  in  progress 
by  the  operating  agency  to  satisfy  the  requirement. 


(g)  A statement  to  indicate  that  a list  of  excess 
material  was  provided  the  operating  command  for  final  disposition 
or  to  identify  material  that  was  excess  to  the  project. 

(16)  CERTIFICATION : Enter  the  signatures  and  certifi- 
cation that  the  project  was  installed,  tested,  and  accepted  for 
operation  with  or  without  exceptions  as  applicable. 


TECHNICAL  ACCEPTANCE  RECOMMENDATION  (SUMMARY) 
(CCCR  702-2) 


PROJECT/CONTRACT  NUMBER  I 11TLE 


DATE  (DAY, 


LOCATION 


FACILITY 


TEST  OIRECTOR 


OPERATING  AGENCY 


ENGINEERING  AGENCY 


INSTALLATION  AGENCY 


TESTING  AGENCY 


PROJECT  DESCRIPTION 


This  Technical  Acceptance  Recomnendation  is  executed  by  the  on-site  representatives 
of  the  Installation,  test,  and  operating  agencies.  It  does  not  constitute  offi- 
cial acceptance  of  the  project  but  does  certify  that  the  MAJOR  ITEMS  INSTALLED 
AND  DOCUMENTATION  PROVIDED  are  as  stated  herein.  This  document  further  certifies 
that  the  project  has  been  installed  and  performs  satisfactorily  in  accordance 
with  the  requirements  listed  under  REFERENCES,  except  as  noted  under  EXCEPTIONS 
and  REMARKS.  Upon  execution  of  this  Technical  Acceptance  Recommendation, 

USACEEIA  considers  this  project  complete,  except  for  such  follow-on  action  as 
may  be  necessary  to  clear  the  EXCEPTIONS  stated  herein. 


USACEEIA  FM  y3-R 

1 Jan  79  Replaces  HQ  USACEEIA  CCC-TED-QA  FM  98  which  is  obsolete 

Figure  8-1.  Technical  Acceptance  Recommendation. 
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Figure  8-1.  Technical  Acceptance  Recoirmendation  (Continued). 


TECHNICAL  ACCEPTANCE  RECOMMENDATION 
(CERl IFICAl IUN) 

| 

OATE  (DAY,  MO,  YEAR) 

PROJECT /CONTRACT  NUMBER 

IITLE 

LOCAl ION 

CERTIFICATION 

Acceptance  tests  and  Quality  Assurance  Inspections  are  complete  for  equipment 
installed  under  this  project. 


WITHOUT  EXCEPTIONS  □ WITH  NOTED  EXCEPTIONS  □ 


INSTALLATION  AGENCY 

SIGNATURE  AND  IITLE 

PRINTED 

OPERATING  AGtNCY 

SIGNATURE  AND  TITLE 

PRINTED 

TEST  AGENCY 

SIGNATURE  AND  TITLE 

PRINTED 

ACCEPTANCE 

Equipment  herein  certified  successfully  installed  and  tested,  is  accepted  for 
operation. 

OPERATING  COMMAND 

SIGNATURE 

TITLE 

Figure  8-1.  Technical  Acceptance  Recommendation  (Continued). 
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This  standard  engineering  installation  package  is  based  on  the  most  current  thinking  at 
US  Army  Communications  Command.  Your  experience  and  help  can  improve  our 
responsiveness  in  this  area.  Please  send  us  your  comments.  Thanks. 

SEIP  MGT  Officer 

Comments  on  SEIP  (please  give  number)  AUTOVON  879-6719 


How  can  we  contact  you? 

Rank  Name  Duty  position  Duty  station  AUTOVON  number 


This  standard  engineering  installation  package  is  based  on  the  most  current  thinking  at 
US  Army  Communications  Command.  Your  experience  and  help  can  improve  our 
responsiveness  in  this  area.  Please  send  us  your  comments;  Thanks. 

SEIP  MGT  Officer 

Comments  on  SEIP  (please  give  number)  AUTOVON  879-6719 
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